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INTRODUCnCN 

In recent years institutions of hi#er education have 
undergone a rapid physical growth* This has J®®” 
hy several factors; enr^Uaents have risen sharply; the arwy 
of educational services demanded has broadened considerably; 
research activity has been stimulated to unpre^4®hted Iwe s, 
and the public service function has been expanded to a wide num- 
ber of fields, This growth and expansion of institutional ac- 
tivities has placed a heavy stress on the physical 
and has eiphasized the need for efficient isanagemOTt of existing 
snaee and more systematic planning of hew facilities. 
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Stateisent of the Problem 

Large and small institutions, both public and private, are 
confronted with the problems of measuring current student capa 
city, estimating future physical facilities n^ds, cstablis^ng 
priorities for new construction, and delineating present and fu- 
ture problems with regard to ^physical space. Relatively 2®®^ 
ffisthods have existed to guide decision making in this management 

area. 

Effective management of an institution requires * 
evaluation of existing facilities and the constant realigwnt of 
their use to properly accommodate changes in educational 003^ 
tives and methods. Techniques are needed whereby w 
tor can rabidly assess the level of efficiency of 
tion as a basis for inplementing needed changes. Si^larly, 
techniques are needed for expediently estimating needs when 
factors such as enrollment trends, educational objeccives, and 
teaching methods change. 

Burgeoning student enrollments, e;q?anding curricula, and 
changing policies are forcing colleges and 

view their derating ^thsd-§ on s continuing ^ise Such c^*- 
stant review is necessary in order that enrollments can u« *«»= 
creased throui^ more efficient utilization 
and to insure that expansion fiinas wiil proviuo f®''* rifi" 
facilities. It is also essential to effective planning of now 
colleges and universities which may be required to meet present 
and future needs of entire geo^jraphic areas. 

The task of rearranging or providing new space to meet paw- 
gram needs is generally delegated to specialists 
^sical facilities:. Many institutiems, however, htwe inadequate 
organization and personnel in this aamagement area to evaluate 
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imG135CTION 



In Sfecent years institutions of higher education have 
undergone a rapid physical groftiu This has been occasioned ' 
by several factors: mrcllmeMts have risen sharply; the array 
of educational services decaxi^d has broadened cOTsiderably; 
research activity has been stimulated to unprecedented levels; 
and the public service fWiction ha^ been expanded to a wide num- 
ber of fields* This growth and e^^ansion of institutional ac- 
tivities has placed a heavy stress on the physical facilities 
and has emphasized the need for efficient management of existing 
space and more systematic pl^nming of new facilities* 



Statement of the Problem , 

Large and small institutions^ both public and private^ are 
confronted with the problems of measuring current student capa« 
city* estimating future physical facilities needs* establishing 
priorities for new construction* and delineating present and fu- 
ture problems with regard to physical space* Relatively general 
methods have existed to guide decision making in this management 
area* 



Effective management of an institution requires a continuous 
evaluation of existing facilities and the constant realignment of 
their use to properly accommodate changes in educational objec- 
tives and methods* Techniques are needed whereby an administra- 
tor can rafridly assess the level of efficiency of his institu- 
tion as a basis for iiiplesnenting needed changes* Similarly* 
techniqi;^s are needed for expediently estimating needs when 
factors such as enrollment trends* educational objectives* and 
teaching methods change* 

Burgeoning student enrollments* e:q$anding curricula* and 
changing policies are forcing colleges and universities to re- 
view their operating methods on a continuing basis* Such con- 
stant review is necessary in order that enrollments can be in- 
creased throu^ more efficient utilization of existir^g spaces 
and to insure that expansion funds will provide the most useful 
facilities^* It is also essential to effective planning of new 
colleges and universities which my be required to meet present 
aiKl future needs of entire geographic areas* 

The task of rearranging or providing new space to meet pro- 
gram needs 1$ generally delegated to specialists in the area of 
pl^sical facilities^ Many institutions* however* have inadequate 
organizati^ti and^ personnel i\n this management area to evaluate 




scace n<!eds on a day-t^-day basis and "ust call 

staff at given intervals to „ than 

higher education which provide capital outW 

one ca^nis* school, or college face a similar - ‘ ^ 

often forced to . delegate coital building progrgaM g^o no n- 

specialists. Basically an outgrowth of this hind 

tTOl, ":u>g-roilingf^ in legislatures, 

or depai-tnents, and other "joustintf' fof capital 

have becone comoivlace throughout the country. * , 

difficult for a layman, whether a member of a sovermng 

or a legislature, -to make the final judgment as to «l>e 

aU«atSn of capital outlay funds when the iaproper 

of these funds may severely limit programs of instruction. 

timum use of e:q>ansion dollars implies construction 

urgent and useful kinds of spaces needed to continuously hal^c 

thl educational facility at its full potential. ® 

guidelines for planning plysical facilities 

that educational funds in the future will be ®>®®"f^ " ® 

idiich will maximize their benefit to programs of higher educa 

tion* 



General Considerations 

Many considerations are inherent in the development of a 
program of space management and planning for an . 

Foremost in importance is the ideutification of the 
the space and space-related information will serve. The data 
syste^jj namely the physical facilities inventory, room utili- 
zation study, student projectioras, and 

to he considered independently in terms of their potential uses 
»d togrthor for thelurpose of projecting future ^ace muire- 
ments. The levels of planning (departmental, division^ a^/ 
institutional) which the information is to serve 
careful consideration. Institutional r^orting can ^ 

organized and the requirements more efficiently fia.led 
fornation systems aS designed and implemented to ® ^ 

in prescribed forms at specific intervals of time. Such or^n 
ization of information should serve internal reporting 
readily translatable into foriK required for external 
to state governing boards of federal agencies. . 

applications for funds under the Titled , of the 
Facilities Act as well as from other federal 
agencies. Space information may be useful to business o 
personnel for performing analyses of maintenance costs 
preciation related to facilities, or for ® 

institutional space to the sources of si^port of programs and 
research carried on within an institution. 



Classi^ing Institutional Space 

An in^iortant consideration of any space msnagenent organi- 
zation, is ite space classification systes*^ Not OTly doss such a 
system facilitate- various reporting and utilization or allocation 
studies 9 but it also determines the kind of information that .the 
institution will have at its disposal* It deteriaines the form» 
and in large degree, the usefulness of the inforaation gathered 
in inventories and developed In projections ano analyses* 

Because of its central position, the derivation of the space 
classification system should be a reflection of all of the poten- 
tial uses of the space infomation* There is no simple procedure 
for making such reflections and no sinple way of determining an 
appropriate classification system* The study group cawot even 
recosBnend that the one evolved for the case study institotion 
shppld be unconditionally adopted by others*^ An effective space 
sanagement program must sake many considerations, oftOT laiicpie 
to its institution, in evolving its space classification system* 
This study will attenpt to point out some of those considerations* 

Attention should be called to the current emphasis at the 
national Iwel on uniform classification and reporting of space 
which has major implications for institutional space programs and 
should be kept in view* 

The Inventory of Physical Space 

The physical facilities inventory serves a number of useful 
purposes* A record c£ the existing space assigned to each de- 
partment is required for evaluating space; the space inventory 
by department can aid a departmental person charged with assign- 
ing spaces within a department; and the inventory can be a cur- 
rent source of space information when needed by a depart^nt in 
applying for external research or program support* . The inventory 
should be a usefdl tool for administrative planning at all levels 
within the institution* 

A number of considerations need to be made in developing a 
physical facilities inventory system* Assuming that a space 
classification system has been set up for the institution, it 
must be particularly assured that the space will be inventoried 
and classified in a manner which will be conpatible with the 
system for projecting space needs* The codes and names of 
buildings, divisions and departments set up for the inventory 
should be uniform with those enployed by other agencies within 
the institution if the effort invested in operation, planning. 



reporting, etc., is to be meaningfui and useful on an institu- 
tion-wide, basis, It Eust be deteifdned whether room areas wxil 
be secured by scaling construction drawings, by physically mea- 
suring the spaces, or by soidc combination of the t»o meth^s, 

A major consideration is the' amount of information which is to 
be included, A perpetual space inventory must bo siqiported by 
an efficient file maintenance syst&a; thus it should be recog- 
nized that a level of detail may be built into the inventory 
which may overburden the system and make it unsound both opera- 
tionally and economically. 

The Goals and Problems of Utilization Studies 

Utilization studies are conducted by most institutions. 
Standards developed for these studies must be viewed as goals 
and need to be developed by an institution in the light of its 
particular facilities and instructional prograins. The finding, 
of a utilization 'study "should be analyzed in r^elation’ to the in- 
stitution’s prescribed goals and coiipared with the results of 
previous studies. Too coforoonly, both goals and findings are 
used mainly as a basis for conparison with other institutions. 
Utilization standards must take into account changes in educa- 
tional policies, teaching methods, instructional eqmpraent, etc, , 
at the particular institution. For exanple, changes in class 
size or the length of' the teaching wssk, an increase in evening 
program, or an increase in the number of specialized courses 
requiring special facilities will affect the rates of utiliza- 
tion of tlxe instructional spaces. Institutions differ in their 
educational policies, programs, etc,, and the variation in uti- 
lization goals and rates between institutions within a state 
and across the nation implies that a variety of educational 
needs are being met; consequently, coi^arisons of utilizatiw 
standards and rates between institutions my have little validity. 

Space utilization studies have been done, for the most part, 
manually, the rates of utilization being arrived at by analping 
the data j^ecorded on a rooia^by-room basis » Sueh an sj^proach is 
conn^ly subject to serious errors. More recently, institutions 
have been moving toward computerized 5®thods inasmeh ^ the ma- 
chine can sort the timetable data into a time-day configuration 
for each room, merge these data with a computerized room inven- 
tory file, and print out .the desired utilization information, 

Such a method may tic in with timetable construction or counter 
scheduling of students and thus eliminate unnecessary diplication 
of effort in the compilation and submission of data, Coirputeri- 
zation can afford a higher level of accuracy as a result of com- 
puter audits and esq^edite what has become a major task at many 
institutions. 




Senciraitogs gf Space. Needs , 

In the aevelooBent of a nethodolsgy for projecting space, a 
significant consideration is an understanding of «hat generates 
space need. It is known that a class, departaent o r 
center has a space need, but to systeratieally anf 
project that need requires a clear understanding of whot it is 

generated by* 

One xecogaises that a space is used to enclose some activity 
or thing. Carrying this point further* since an acti^aV 
pri;^rily a product of the people engaged in the 
the equiment they have at their disposal, it bec^s 
that an activity or equipB»Bt to be housed is TOSt pre^ctsbl- 
from the personnel using the space and the eqjiipiBent tnat ^ 
inside of that spacer To generalize, it can be said ^t ^ 
need is generated by people and equipment. Consequently, p 
types should be defined in terms of people and. equipment. 

A deduction coming from the recogniticm that pec^le 
equipment are the generators of space need is that as 
i^t becemes available, or when '>ne type of personnel sta^ 
using eqtdnment not used earlier,, space needs change. 
of this are prevalent. The nuclear accelerator was ongmaiiy a 
research tool; its coming into existence 

ations in research space needs. Now the accelerator is bee^ng 
an instructional tool — a laboratory for the i«strwl^on of 
students and generates a different space need. Centers, 
language laboratories, etc, are similar ®f ^..5 
equipment varies or the equipment-perscnntl 
so s^ce needs vary. These changes in need must be f 
in the space classification system and in the space factors 
plied to tne classification for projections of space. Such 
adaptability is an inportant criterion for ary space classifi* 

cation system. 

Student and Staff Projections 

In order to project space a technique nust be in hand for 
predicting students and staff by the various units npon wlach 
the space factors arc based. Instructional facilities 
classTOOTS, laboratories and studios relate to 
hours of instruction; research space relates to foil time 

alent 05TE) graduate enroUnentt} ' 

vice areas i dining facilities and residential fa^jiliti^ re la 
to headcotint enrollment, lit addition, the numtor and 
academe staff needing space telate^to m 

need to be projected^ ^ the basis of studept-staff rat 10^. For 




projecting other types of staff and their space needs, some 
method should be derived for relating these to enrollm^t if at 
all practicable« 

Detail vs^ Senerality . 

Some mention has been made of the deteil of a physical fa- 
cilities inventory and its iii»lications for file maintenance. 
Similarly, the level of detail desired in the total process of 
space management and planning must be examined. Should work be 
done in “ball park** figures, or should accuracy be emphasized 
with its corresponding demand for detail? 

There are many needs which general figures can satisfy. Such 
information is easily understood by the lay person a^ is a means 
of quick consunication of space information. Reporting to state 
and federal agencies has normally been straightforward and gene- 
ral* Greater detail, however, 'is being requested by these exter- 
nal groups as each year passes^ Detailed queries are sometimes 
made by legislators or governing boards which often are the re- 
sult of the growing concern for, and understanding of, the p^b^ 
Xems of physical facilities planning. Detailed information is 
also needed for internal management and planning of facilities 
and is Justifiable to the extent that the maintenance of the 
data is feasible and economically sound. Other considerations 
that apply are; the likely stability of the reporting require- 
ments that an institution must fulfill. Enough detail should 
be collected so that changes in reporting requirements will not 
necessitate conplete reorganization of the system; if the gather- 
ing of detailed iitformation is contemplated, it must be struc- 
tured in a form that allows easy accessability; and though de- 
tailed information may be desirable, it is only possible if ^d- 
get and personnel are available to gather and maintain it. In- 
stitutions presently are so hard pressed to collect information 
which is desperately needed' that the question of optimization - of 
detail is receiving little consideration. The ultimate balance, 
however, needs to be determined. 

Computer vs. Manual Data Processing 

*fiie goal of this project was the development of a computer- 
ized methodology for the projection of physical f^ilities re- 
quirements, The need for developing such an approach was clear. 
Space projections were involving growing nuiribers of students and 
staff and the principiX task to the processing of large quan- 
tities of data. Procedures for m^ng projections were becoming 
better defined and more systematic in tifieir nature. The increas- 
ing need for the syster^tic processing of personnel and space 
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dat« \as only one «sp«et of th* genorol in£oi«»U<io ^^Mtog 

needs that oxl#ted-<» targeonin* causes 

Coniter toelmi<pjei veto being SBplxed to 

assist end bndgetting. ^ 

sented only one p«rt of * 3.®P8® groning nwd for 

nJS^sing of dataT in view Sf such factors, 

the ■ettodology for t!io easo-stady institutioa proved to be both 

sound. 'Th. avaiiabiUty 

data processing wpdpaent or 

for an institution desiring to isplewnt eoivater 

teehnioues in space nanagenent and planning. 



Objectives of the Project 

The priMry goal of this project Mas the 
coi^mterited nethodology f« deteradjdng *$? 
requirenents of a large university. Speelfi^wU^ 
m to include the developnent, 

(a) a space classification systen and related *P»“ 

(b) a perpetual space inventory systen; (c) 

stu*r ^edures; (d) a system for P*®i*«*^"8 Set «nd 

sMrf defined noasures; (e) a syston P*?i®**^2* 

(f ) a syston for integrating the struc^ input ;*?*• 
jocting future plwsical facilities requirenents. The MconM^ 
goal of this project was the assessnent and docunentrtion o 
S^uSbility of the nethodology to institutions v«cying in size 
and naturCf through a terwinal conforenco* 

It is hoped that the infomation gwerated hy thi s p i w je 8t__ 
Mill he of eweciai use to institutions eriiarlang on £0rs«l ^aco 
ll^g^t IS^ianning progr««; particularly those which ^ 
te^lato the use of the coaputer. Space * 

is still an emerging field. As was true of the cm© »t“^t" 
stitution, a largo nusber of colleges and ®"^)[^ttios^ne^ to 
finil or train people to get on t<^ of the f 

It is to these institutions, particulsrly,.that the report is 

addrassed*^ 

Inasnoch as this was a cooperative rwewh PWj«®?* t* 

the responsibiUQr of the project st^ S“?.i!I^!S^^LlUct 
pfjrt) to develop the required coe^toriz^ 

Tnd process all of the space, »«“«*”*» 

for institutional purposes at the case *"**^5"*^*^” 

as for the testing of the methodology. This proved to be * task 

of considerabte sngnitude. In the period of oightem 

lotted* the project was able tos * ^wtow svst« 

cation systems; (b) develop a cw^terizod space inventory ys 
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susli ^jictiwB for dev«^^ 

;ittt«ri*«a titboa f» ftolfettog 

tot/f taMniitrttiw 6fri^» “d r«spectiv« ser 

vice ^ftce requii«itt»ts# •’ 

BecMS* of tKo“®oostt«iiitf of tiae ead sttff , <*?,P**^ _ 
fm t^ts to df*il# * sot of v«W4 space fectojcs which *»*• w 
bO asrii^ as^^is of a statioil ■odule conc^t* « « «»^ 
tain that tWs insdartshing coiiid he a 

In the ebseace of spao^ factors and aetiwds for ytoje^ing tne 

full spectrson of institutional space, only 

viously identified were projcctedo The 

for projecting the renainin^ categories is cur^tly in 

at a^nuBbex of institutions and requires considerable research 

effort. 



Organization of the Report* 

This report is presented in two nsjor sections; t!»o bo^ and 
the appenS^ In the adnds of the project staff they are ^ 
eoMliiportanee. The ho^ of the r^ort discusses xhe <=^- 
Sderat^ inherent in the development of “ 
nlannins program. It presents an overview of the totSi methM 
SlooTaSd dewribes eaih specific system of the methodoleg in 
soi» detail. The plan was to identic the eonponentt the 
methodology in the body, to discuss why each is *“ 

show how they are related for the ultimate pur^se of project ng 
space recpiirements. The section titled ••^en*»s« « 

two-fold purpose. In addition to containing the 
ing types of information, it contains detailed g^des for eon 
ducting a physical facilities inventory, co^ucting a room 
utiUratira study, doing enrollment * 

the required coiaputer systems, as developed for the case study. 

Method 

In the initial planning of this physical facilities P»3«* 
it was determined that the state of the art would be cate&lly 
exaadned and that techniques and methods in use at other 
tutions would be incorporated if applicable# In this respect the 
methodologies developed and eoployed at the institutions r^re- 
sented by the project consultants Were particularly supportive# 
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In this pwsentation the wader is Wferred to the 
chart on page U i8»isltglve?-a general ^ew tw of ^ 
elegy. It identifies the systens develwd 

show their interrelationships Jn tW 

methodology. The space hlassificatioa zjj, ■ 

ness to ^sce reporting, evolving space. 

space needs; a »tKod for deriving s^e, factors, *•>* *^**S-_ 
wnducting a physical facilities inventory and room nt^tiwticn 
study and their inherent consideratioiB and wes; a”^ *y ^“ . 
for projecting and relating students and staff w space n^ are 

all disLssed in sene detail in this socuw. Jf^Sririon 
space needs by several space categories by » S^pt 

a^ institution is also described as is a ne.hod for ^^^"8 
the projected space requirements by department, diiasion an 

institution* 

The ^aco Classification Systea 

A coi»ideration for any facilities nanagencnt ^ 
organization is its space classification Jive 

vew^es, utilization studies,' ^lyses 
been made, it is the classification system 

the form and usefulness of the infornatiffli and ultimately 

the success of the organization’s efforts* 

The space classification system wist be 
inforwation to respond to the many uses for which * PP * 
It must be able to order the required inf oraatiw needed 
porting to state and federal agencies. It detemdnes 
in which space is projected and 

usefulness of projections* It wist be able to provide for ^ewi 
space analyses between departments or between the ? 

Siv^sity system* These represent the most general uses of 
space classification system*- Besides these, the 
system may possibly be used ira conjunction with the space factors 

to evqlqatCsiiace requests and 

an infearal pirt of" the space standards^ within an institution or 
Ti^^f iSfetutiq^^^^ A ciassification system oriented solely 
towards one of theS!^ tises will be of little value in achieving 

the efteri; tte s#c« classilicUtiws g idelTfw “ 

set of reporting categories alone will not liicely be ideal t r 

other^iuses* 










Because the u«es put to space infoxaatiou by each institu* 
tion will likely be unique^ and because reporting requireaents 
vary £ros institution to institi^ionii no one classification sys» 
tern can be recoanended for evei^ institution* Indeed t one find- 
ing of this study was that the classification system for an in- 
stitutim must be uniquely tailored to its own specific needs* 
Therefore, this report does not attempt to provide a "universal" 
classification system* Rather, it describes the logic which 
one system — that of the casie study — was evolved, the consid- 
erations and value judgments made in its evolution, and the prob- 
lems encountered* Hopefully, this type of presentation will pro- 
vide valuable insights to those who anticipate a similar endeavor. 
It may suggest potential problems and some means of their resolu- 
tion to those already immersed in facilities management and 
planning* 

Possibl e Procedtires for Evolving Space Classification Systems 

Ihe^ are two main procedures a space management organisation 
may follow in developing a space classification system: evolving 
their own from an analysis of the existing types of space on cam- 
pus; or adapting a system evolved elsewhere for their own use* 

For the case study institution, both procedures were used, and 
the efforts and results of each were compared* 

If the e:q)erience$ gained can be assumed typical, then, 
thou^ both approaches certainly offer their own advantages and 
disadvantages, it cannot be said that both approaches are etpially 
successful. The effort of adapting another classification system 
to ones own purpose was found to be at least as time consuming as 
developing • ones own system* This conclusion may change as the 
"state of the art" becomes further refined and as reporting cri- 
teria and information needs become more standardised* The reason 
that adapting another system did not prove to be a short-cut is 
that no system is workable until a clear understanding of its d 
definitions and the kinds of information it is able to relate 
becomes .clear* Rather than trying to decipher another institu- 
tion's decisions based on its needs and simultaneously determin- 
ing ones own institution’s, needs, and comparing the two, it was 
found simpler in the case study to sisply evolve an original 
system according to the case study iastitutio^ij* ne^s* While 
the description presented here deals with the evolving of an 
original system, the considerations described would be equally 
valid if an institution decided to work with an already evolved 
classification system* 




The procedure to be described^ and its iogici is not an 
e^lanation of what the study groi^ systematically set about 
doing* Qntf after nearly completing the derivation of space 
categories for the case study and much discussion as to what 
was sought, did the study groi;®[. come to the realizations set 
down here* But, if the qaportunity to go throu^ the precede 
of deriving space categories arose’ again, the logic desenb^ 
would be consciously and s^teroaticaliy followed* It was what 
the gsev^ tried instinctively to do in deriving its present 
system* 

A Sugf^ested Procedure for Deriving a Space Class ification System 

Any space classification system is ultimately a means for 
grouping together individual spaces. Thus, any meth^ should 
begin its derivation with a consideration of the individual 
spaces themselves d The approach describe her© follows this 
pr e n d se and can- be considered a means for ^rouping wnat 
in reali*^, unique and ’Jiidividual spaces* The general procedure 
is presented in flow chart form on page 14* 

A valuable beginning point in determining any final space 
classification system, then, is to identify all the types of 
space that exist on a can|>us and the names that nd^t be used 
to designate them# These may be taken from the progriM for 
recently built facilities or they may be taken from eristing 
building plans. A huge list can be so generated yet it will 
not be coapiete. Such a list indicates the types of space that 
must be organized into one manageable system, and provides a 
valuable beginning point from which to evolve a final classifi- 
cation system. The method used in the case study, which is 
described herein, starts with this huge beginning list of 
every ^pe of space existing on canpus, then appii^ varioixs 
grouping criteria to evolve the final categories# 

Information Requirements That 
i^ication System 

One requl 7 *ement made of any space classification system 
is that it must allow the conparison of space by departments. 

This means that each space should be identified by the de- 
partment to which it assigned* The code or designation, 
then, width reflects assignment supports the space- classifica- 
tipn system* Thf.s should be the already existing division and 
department identification code used by other administrative units 






Because this code identifies all space by departaent^spaces 
repetitive to each departnent can be groined together. TIaiS one 
clLsification for graduate assistant offices , work rooms, weep, 
tion space, dry laboratory, etc., can include these types of 
space existing in any department. 

Another recognition that allows further organization of 
spaces into classifications is the recognition 
of room may have several names. Thus one space being used 
one way may be called work room, office support room, *«cr^ 

tarial worX rooa, or haak-vp space. Thus ““tiy 

eqtdpment, serving similar personnel and being used in one way, 
should all be brought together under one name. We recomnend 
that the name chosen specifies equipment and P®!*®™*®**^ 
discussed in the introduction, these two criteria partially de- 
fine the generation of space need. That this particular step 
be closely followed determines to a large degree the 
any projections based on the finally determined classification. 
This point will be treated more fully in the discussion of the 
derivation of space factors. 



This particular step in the grouping process may be foae 
with a heavy hand, producing such classificati^ as offices »d 
laboratories, or it may allow much detail, producing such class- 
ifications as tenured faculty offices, clerical offices, wet 
labs, and dry labs. All of the considerations of detail vs. 
generality discussed in the introduction are applied first at 
this point and again at later points in the evolving of the 
space classification system. Working back and forth throu^ 
these considerations allowed the study group to evolve its basic 
classifications. These were not its final list, but represented 
what seemed to be appropriate room types for the case 
stitution for making detailed analyses and as a basis from wnicn 
to evolve accurate space factors. 



Various decisions were made that may or may not be supported 
by the experience of other institutions but which were consider- 
ed valid for the case study institution. For exanple, offices 
were identified as faculty offices, civil service offices 
graduate student offices because the acceptable space standard 
for each of these room types was known to differ, thwgh office 
equipment is generally the same. Actually, more variations were 
known: deans have larger offices than other faculty, and full 
professors usually receive larger offices than assistant profes- 
sors. The room types chosen put all faculty together to mnimize 
yearly wdating and because space allocation in more detail than 
this would encourage "politicking”. Projections for those t^es 
of personnel were also available, thus their need was realisti- 
cally determined 
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Anothsr decision was to differentiate between dry labor* 
atories and wet laboratories* It was felt that ^e 
in space need between these two types of spaces justified tneir 

separate treatment* 

Projectini^ ReouiieiBents 

At the sane tii» that these various detailed considerations 
were being aade^ thow^t was being applied to the general class- 
ifications that would best suit space projecting and reporting 
It was strongly felt by the stu^ group that any set of detailed 
classifications icust be able to be conpounded into more general 
classifications for the aany purposes dea^ding q^ckly coBwni- 
cable general infomativin* Therefore* V7hile detailed space 
groiroings were being aside* general classifications or categories 
for grotqiing these detailed classifications were also being pro- 
posed a nd evaluated* Thixs decision to develop a systea having 
both general and detailed vclassificati.ons was based upon ^ 
recognition that a systca *ust be able to respo^ to a variety 
of inforaation and processing needs* aany of which are likely 
to vary over tines It was also recognited that because the 
final aethodology was to be ce«puterized, the ability to retrieve 
information of the appropriate detail, in a short tia# was feas- 
ible* Again* this was the choice made at the case $tu(fy institu- 
tion* and it represents the decision of the study group for this 
situation only* 

For the general purposes* the categories of Classroom* In- 
structional Laboratory* Academic Office* Physical Education* Li- 
brary* Auditorium* Research Laboratory* etc** were typical of 
the general classifications sought* CThe system finally devel- 
oped for the case study is shovm on page A-18a) 

It was immediately recognized that the detailed classifica- 
tions which came to be called room types* may sometimes overlap 
their placement in the more general classifications* For eaample 
Storage Room may fall into several categories such as Classroom* 
Academic Office* or Library* Thus one room type may belong to 
several general- classifications* ttow the room types grot^ under 
the categories can- be se^ on page A-24* ^ using botn *nCtailed 

room types and categories* the needs of projecting* of taking 
various detailed analyses* and of research into appropriate space 
factors* could be accommodated while still allowing redefinitions 
of space to take place in the future* 

Again* these were the decisions based tqpen the needs of the 
case study institution* They may not be equally valid for other 
institutions* 



Reporting Requireiaefits 

TWO other inportant considerations naist be applied to any 
final soace classification systeau Firsts a insjor nss of a 
space ciassificatiisi system is to report its existing space sit- 
uation and its space needs to other organiaations* This may be 
solely fcr informati«i purposes or may be a basis for budgetary 
requests. The classifications of space to be reported my be 
determined outside of the institution and may bear little rela- 
ti<m to the institution* s internal needs. Yet any classification 
system must be able to structure information in such a way as to 
meet these reporting needs. SoBRStimes included within reporting 
needs are utilization studies* Whether these are in terms of 
statical utilisation, room utilization, or student contect hor^, 
the requirement making meaningful utilization studies is also 
an influence on any space classification system* Because any 
institution reporting utilization wants to present itself in a 
reasonable li;^t, several significant considerations c^ to bear 
on the classification system* Since utilization criteria do not 
exist for some spaces, these mast be separated from those for 
which utilization criteria do exist. Thus roow used for in- 
struction, but not on a regularly scheduled basis, or 
which the nusber of stations cannot be determined, should be 
separated from those having scheduled use and station counts* 

Spaces where stations cannot be determined cannot be - 

cally projected. This i» another reason why they ahould be treated 

separately. This consideration becomes particularly applicable 
in certain laboratory spaces such as greenhouses and home manage- 
ment houses. 



Another in^wirtant consideration that must be brought to bear 
on any space classification system would be the constraints te- 
sulting from the comparative uses made of the information. Be- 
cause meaningful projections and other analyses often involve 
the comparison of present data with past data, these two types 
of information must be relatable. Comparisons of both total 
space and utilization may be required. This consideration 
exerts a strong conservative influence on any new space class- 
ification system, for it requires that the old form of informa- 
tion be incorporated in any new system. 

It was felt by the study group that the necessity over time 
to change classifications encourages the method used in the case 
study, where detailed classifications are grouped into more gen- 
eral ones. The general categories can change; yet, consistant 
conparisons will still be possible if the dstsiled room types 
are appropriately structured. 
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These last considerations, of coapatiWlity with the 
snorting catogoties and with previous 

nstioa, «icou»ged-sev«ial. changes -n the case stu^ to 

tioit's classifications. The ^nersl rategortes were 




ticmal offices as one exasple 



The continual refin««ent of the classification systea ?ccwd- 
ing to tlie considexations listed above; the need to 
present reporting and utilisation stodics; «ad need to be 
^e to relate back to old information, detewned Jr” 

of thJ initial classificatieRS bas< 5 d «?or equipment and personnel 
to be housed. Thus, the balanced end result was not a si^ie 
structure arising fiom single decisions. Even at this point, 
some questions exist within the taiads of the study* group concern- 
ing certain BSipoQ'ts of this classification system. 



Space Factors 



Developed Jointly with aisy space cl^sification system must 
e ?ts space factors. While it adg^it seem sisqsler to «volve a 
pace classification system, then to dete«dne the space t»Ci.crs 
hat apply to these classifications afterwards, such an spprojicn 
gno^^s any basis upon which reasonable and Justifij*le sti^rds 
■m be initially determined. As was mentioned in the introduc- 
;ory res-arkso space needs are detersdned by the equipment and 
personnel tliat oust be housed and tba time increment 

use of the space. Thus, accurate and meaningful sp 
■actors esn only be arrived at based upon equipment, 

•nd time. Of course this isplies that the space classification 
system should identify space according to the factors of person- 
lel and «|uipaent; this was attested in the case stu«»y. 



Any space classificatiwi is a {;rotq>ing together^ of nstty in- 
dividual st^es with different, though related, activities and 
needs. TheS is not any one factor that will exactly suit every 
S03C8 within a given classification. The best that can be 
achieved is the determination of a factor that represwts an * 
accurate average of all the individual space needs. The ewe 
with which this goal can be acfip^lished varies widely between 
diffen^nt classifications. At best, the spaces within a class- 
ification will be responses to a few easily determined and con- 
sistent needs. At worst, each individual space within a class- 
ification can be a response to a different and unique Med. in 
every case, though, a space factor represents an averapng of 
different needs. The accura^ of any space factor ultimately 




Ttsts th® correctness of the individiial sp/ice needs that 
are dstemined as the inputs to a space f^tor* and the accuracy 
of tlw avera^ng procedure used to determine the final space 

factor* 

There is no one **co3rrect procedure” for deriving ineaning&l 
space factors* Gontton procedures have been either to use a fac- 
tor that represents idiat already exists and is derived fwm , 
space inveotoryi or elso they have been determined by a » t^ and 
see” method* While the space factors used by any institution 
must recognize What already exists and must in the end be ^prw- 
ed by those who will use the spaces generated, these should not 
be the foundations iq»on which factors are based* Rather, they 
should be based i^on needs that esn be objectively determined. 

The procedure presented below is one way to produce objective 
factors.^ The method and exanples slioiild not be construed to oe 
the study group’s recommendations of final space factors j they 
are only exanples of a way in which relatively objective space 
factors can be initially evolved* 

A Method for Evolving Initial* Objective Spac e Factors 

The greatest use of space factors is for making general 
analyses and projections* Thus, the need for space factors is 
greatest for general classifications* Such classificati<»is in- 
clude within them many different specific types of space, each 
with a different space need. Thus, even as simple a category as 
Classroom includes seminar rooms, regular classrooms, lectu^ 
.^alls, and auditoria, each over a range of station sizes* Each 
of these room typ^ has its range of space factor require- 
ments which must somehow be represented in the final ractor for 
the category. 

Inportant information concerning the make-up of ary category 
was available in the case study in the form of information on 
room types, the sub-units within each category* These are the 
basis for the method presented here* If no such informati^ is 
readily available for making the analysis to be suggested here, 
then it may be gathered in a separate study or else space factors 
Buqr be evolved by a *'try and see” method* These seem to be the 
only alternatives. 
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A rea Recmirements 

An initial requlreaent for deteradning ah objective and ap- 
pre^riate space factor for a particular space classification is 
tn list all the eq^i{»ent and activities to be housed Within it« 
After stich a listing has been nade^ typical arrangements must be 
tried cat on p^^er and an acceptable average rocs size for vari- 
ous proportions and arrangements detendned* It is recoBoended 
that good planning oi space should be demanded and esqpected in 
new facilities and that the space factors for an individual room 
type reflect this e^q^ctation* 

An exanple of such an analysis is shown in Chart Three on 
page 21 • A sore extensive analysis of several room types is in- 
cluded in ^^endix D* Many such analyses have already been un- 
dertaken by others* These can be used when available for deter- 
mining appropriate factors«for the room types that comprise the 
more general space category* What often evolves for multiple- 
station ^aces is a factor for a given room type that varies by 
the number of stations housed* Chart Pour on page 22 shows some 
of the curves representing good statiem modules that have been 
determined by institutions for classrooms of various sizes. 

After such analyses for rooms have been accomplished^ these 
must be translated into an allocation value per. station » «d re- 
lated to people and/or equipment* From such an analysis initial 
''station modules" that seem to be meaningful starting points for 
refinement can be chosen* Exasples of what these could be are 
also shown in Chart Pour* 

The Distribution of Space 



The next task is to estimate the distribution of these roan 
types within the space category a This distribution repr^eats 
the proportion of each type of space within the category and 
should reflect both the presently existing distribution and also 
institutional poli^« 

The existing distribution at the case study institution for 
the room types within the Classroom category was: Seminar Rooms 
2*0%; Classrooms (0-85) 46*7%; and Lecture Halls (85+) Sl*5%« 
These percentages represent the iiuiaber of stations housed in 
each room type divided by the total number of stations existing 
in the Classroom category* These figures should be adjusted to 
meet the e:q^cted future changes within the institution* 
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From the "static »odule« chosen for each room type» 
ftoB the dMisioB OB thft firtuse 

these types* aiv jwcurate and jmaning&i station aodule 

can be^rived. A lypothetical exanple, based upon sevewl al- 
ternative decisions, is presented in Chart Five on page 24, 

Ufcilitation Gonsidemioi» 



Need is based on equipsmnt, personnel and time, and thus a 
space 'fact<MP must also include a time factor relating to 
l«igth of time that the person will use the space* laical 
units for space factors are square feet per student contact 

»« fUU ti»e equivalent staff. Other ®its 

w also^bJe. 'CUtilitation nay be internaUy 

by policy decisions or externally iifjoscd by hi^»er agenea.es*) 

The utiliaaticm goals for classrooms at the case 
stitution are 30 average weekly room periods «£ 
tion utilization when the rooms are in fl « 

of 20 average weekly student contact hours for each station in a 

classroe* {») period* X 67%). Dividing the 

utilitation goal of 20 student contact hours per station results 

in the final space factor for these hypothetical situations* 

Reconciliation 

Before any space factor can be applied, however, it must re- 
ceive acceptance by the people who will be using it, and, « «««* 
essary, adjustments must be uade. The purposes of such a won- 
ciliStion aro to >.qpdate equipment and activities that may 
be housed eiJ:her in the present or forseeable futuj^, and to 
certain that the space management operation is truly serving the 
educational leeds of the institution. Reconciliation is manda- 
tory for an effective space isanagement operation* 



- 23 - 



dHier ?r<m 



* .Jsf -* ■* ' 






I J:: 



^ 

''''^'\~ - ;-'^- ’-. ^ .^-'CTAT^pN- ■-' ■••'- ■■ 

j ? - STATIOH DlSTRIBUnON AREA 

(l iditWaft total 






fiyajiai-die 






rSeaiii^ Room 
C^M sxpdM-<0»8S) 
UatyrO Hai;^ (8S<^) 



le.S 

14«5 

%U^ 



2 . 0 % 

4i.7% 

Sl4S% 



0.37 

6.77 

5.89 



100 % 



13.03 
ave. sq. 
ft./siatlon 



Assusdng 28 average weekly student contact hrs/station 
IS 00' " 

' 0.6S sq. ft.Madent contact hour 

SX^iUB Tl© 



S^naritoW; — 
ClassrpcM (0-85) 
iec^tm i&lis (85+) 



1S.5 


20.0% 


3.7 


14.5 


65.0% 


9.4 


ii.5 


15.0% 


1.7 




100 % 


14.8 






ave. sq. 



ft./station 

i^su^ngr 20 average, weekly student contact hsfs/station 

lii ft 

-55- « 0.74 sq, ft. /student centaet hour 
EXAMPLE THREB 






&il||r|^;. (0?;8|). "... . , - 44?^^. 

t|qp^/fla|||'' 48 S+)',. ; ; ■ ii «5 



20.0% 

65.0% 

15.Q% 



3.7 

9.4 

1.7 



ioo % 



^ . A‘,f 4, ^ .' ■ i ' ' ' 

'^l^nf ’If - ipM'ie^^eOkiy ' stu^nt ' (intact te./stetion 
» o«S2 sq. ft./studont contact hour 

*•424+ 



14.8 
aye. sq. 
It./station 



'”^-*^ 



?7S^ 



This exaiple showing the evolving of s space factor derived 
£k» the generators -of space need reprewnts the "‘““f 
known to the study groi? for comng up 

only nethod knoim wW<* «Uows a logical f?*^*'**^"? 

seiu;ed for anj- apace factor. •»**• f®*^?****" 

requireBents alone make questionable the ptacticaliQ 

Stations. Yet the use of these derimiwis as « 

tion tool between the space oana^ieent ^ice a«d fepart nwM^ ^^ 

for ^ch a building is being programed, ^.*» 

as iB eamlanation of the derivation ot need, is a **^5 J®!**** 

cation iOT asking such analyses. The P~**^**^*^J^ 

explicable to any institution. The space f *«*«». ^ 

rtat procedure will vary fron »n»*i«»*i°“ *?,^®*^^i®;,V*n 
indeed they oust if the national system of higjser educati..n is 
to fulfill a variety of educational needs for a broad and divers^ 

culture* 

The study group was not able to determine 
tors for the case study institution; ttose t!»t 
ated objectively have not been reconciled, 
been generated thus far for only a few categories. 
section of the report lias attenpted to cowey is a 
which initial space factors may be evolved. ^ 

should be equally applicable to any space classification system. 

Because the necessity of projecting sp^e i^ds ^as on^ ^ 
recently forced itself iq>on institutions of hi^er 
across the nation, space factors and projections 
been a **seat-of«the-pants operation.** recen y * ^ 5 -* 

BBinication of common experiences and the begging 
tion of reporting needs allowed reftoewnt of JP®®® 
begin. At some time in the future it is expected 
incorporating analyses of the nature outlined here wil* do 
available for logically deriving space factors. 



The Physical Facilities Inventory 

Thb accurate assessment of space requirements necessitates a 
loiowledge of both the space needs of an ^titutiw wd the m^- 
ner in which it is currently using its pl^slcal 
Since this use of faciliUes is dynamic to the 
nay change from day to day, it is necessary for each 
to^establish a perpetual physical facilities 
abreast of its current space situation. Any institutim is^le- 
nantinc such an inventory is faced with the question of what 



information to coHoct§ how to gather it| and in what foi^mats to 
report it* The intent of this section of the report is to pro« 
vide insight into the emy considerations which affect the st^c- 
turing of an inventory system and to present some of the specific 
decisions which. molded the case study system* These considera- 
tions and the procedural steps for establishing a perpetT^l# 
computerized) physical facilities inventory are presented in 
Chart Six. on page 27*. 



Outmit and Input Data Requirements 



In structuring an inventoiy system it is necessary to deter- 
mine the desired output data and the formats in which they are to 
be reported* To accoifi^Iish this each institution must consider 
its own internal needs for space data* as well as the reporting 
requirements imposed by external agencies* Space offices require 
detailed room by room reports of the funde^sental data) formatted 
to serve as infonrational sources when evaluating departmental 
retjuests for space, and to serve as a supporting record for sum- 
mry reports submitted to external agencies* These external 
agencies comsonly request reporting formats which are summarized 
by building) department* college* category* or some conhinatiOT 
of the above. Thus, the following types of reports were consid- 
ered necessary for the case study; room by room reports ordered 
by floor and building* by department and by category} and summar- 
izations of the areas in each category within each building* de- 
partment* college or division and for the total canpus* 



There are certain types of data which are fundamental to any 
space inventory* The basic measure of such an inventory is area* 
Six types of area recognized in the case study were: gross* net 
assignable, custodial* circulation* mechanical and construction. 
(Definitions of these area types appear in Pages A-2 through 
A-13*)i In addition* two other types of area used in the case 
study were; net non-assignable and net* (Definitions of these 
area types appear on page A- 14*) 



1 These definitions based upon Classification of Building Areas* 
a piiblication of the National Academy of Sciences — National 
Research Council* leave certain questions open to institittional 
interpretatic'i: Should the area of mechanical spaces extending 
through more than one floor be measured only once or on every 
floor* should materials shipping and receiving rooms be classi- 
fied as a part of net assign£d>le* custodial or circulation 
space; should the area of canopies extending beyond the exter- 
X ior walls of a bui.lding be included in the gross area* etc*? 





CHART SIX 



Tl-g PHYSICAL FACILITIES 1^5VENT0K^ 



: THE PHTSIC^ VIORLD OF STUDE?^^ STAFF^ EQU!PMg?Tr^ m) SPACE 






The space classification section discassc4 the fact that area 
data isast bt? identified as to^their assignsaent and their space 
classifxcati^ or nse# In ad^^iont these data Host be id^ti- 
fied as to their plysical location* However^ th© aethods for 
collecting and reporting these fundanentai inventory data vary 
widely « and each institution aust exasine its o«n policies and 
reqtdressnts when structuring as inventory system 

The fundaaental data and output needs require that the £ol« 
lowing input data be recorded for each roons the area of the 
rooB$ the rooB nu!sber> the floor on which it is located^ the 
building in which it is located, the departaent to which it is 
assigned, the collet or division in which the departBcnt is con* 
tained, and the space classification designation* Also, the 
gross area of each floor wit]^n each building wst be collected 
for comparisons of building efficienQr. 

In addition, to Beet the external reqnireiseat of a utiliza- 
tion study for the case study institution, it was necessary to 
record the station capacity of each classroom and instructio^l 
laboratory, to prorate areas of rooss used both instructiwially 
and non-instructioialiy, and to identify suite arrangeBcnts in 
such a way that the entire area and station capacity of the suite 
yas reported to the room nur^er used in sche^ling the suite* 

Since it was necessary to collect the station capacity and 
to prorate the areas of instructional spaces, it was decided to 
collect similar data tor all types of space* It was felt th&t 
these data would aid in establishing space factors* The pxora- 
tion of areas necessitated further room identification since 
building cede, floor level and room number were no lonpr unicpie 
for the proratied portions of a room* Thus, a single digit numer- 
ic "card nunfeer** was added to the input data which allowed for 
identification of up to 10 different prorstions* 

The prorations of areas posed one other problen* Since the 
possibility existed of a room being prorated between several d@- 
partEsents.and not appearing on any department's record in its 
entira^, a ^iltiple assignment and/or j^ctional use code was 
added to th©“system* *This computer assigned MftF code indicated 
whether or not the portion of the room missing from a depart- 
ment's report was assigned to another department (see page A-68)* 

It was decided that suite arrangements would be designated 
only if they occured in classroonm or instructicsial laboratories* 
Since these are non-permanent arrangements, and since several 
suites can occur on a floor, it was deemed necessary to designate 
the rooms comprising each suite with a single alpha suite identi- 
fication which is discussed on page A-63* 
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In additi©n^ the fallowing data wes» initially collected in 
the case psscent o£ floor slope | ceiling h^ght; distance 

that radiatotsi pipes^ pilasters^ etc#* extended into the toots 
and the dinansiOTS of the largest mctaugle which would fit into 
each TCo»j It was founds however^ that such itens were not or 
sufficient value to serit their •insluf.ion in the pexpetual inven* 
tozy system of the case study* 

For the purpose of siuplifying the file maintenance task« 
it was considered advisable to include two other types of data 
as part of the ii^ut« These were an updating code and a serial 
number. The iq»dating code was necessary in prograaaaing the cot- 
puter for the tliree possible types of corrections; (a) deletions 
of records currently in the file» (b) changes in records current* 
ly in the file and (c) additions of new rooms or portions of 
rooms not currently in the file. A one digit r^dating code was 
used for this purpose. A serial nusiber^ used as the uniipss idon* 
tification or control field for each record in the file 5 was also 
added so that the data in any other field could be changed. 
Originally^ building codCj^ floor levels room number and card num- 
ber had !>een used as the control fields but changes in any of 
these data required deletion of the existing record and the ^d«> 
ition of the corrected record in its entirety. At some institu- 
tions a similar designation is assigned manually* but the allow- 
ance of prorations in the case study would have required leaving 
so many blank spaces between records* that it was decided to have 
the ccm^niter assign this number to ea^ record on the^room inven- 
tory file in a sequential manner. The disadvantage of this ap- 
proach is that serial nunbers are changed each time the file 
is updated. Five digits were allotted for the serial number. 

(The touting code and serial number are discussed in pages A- 33 
And A- 34* respectively.) 

In SuSiaa^* the input data collected for each room in any 
con^uterized space invento)^ should include the fundansntsl data 
needs (area, room identification, assignment and space classifi- 
cation designations) * provision for easily updating the room in- 
ventory file; and only the other data which are considered essen- 
tial. The gross area of each floor in each building naist also 
be collected. 

File Maintenance Considerations 

Due to the misconception that “detail” and "accuracy” are 
synonOTOt:is teres when sillied in a space managen^nt system, al* 
most every institution initiating an iavento^ attenpts to col- 
lect detailed information which is nonessential; s.g., floor 
slope* ceiling height* etc. at the case study institution. 



This coasaon error is brou^t ^out by failure to consider the 
file Bsaintenance in^ilications of a coaimterized pe^etiml inven- 
tory systea* In order to be useful ) each item of inforsnation 
mst be kept iQJs-to-date* This involves a line-by-line 

ssidit of the detailed reports to check for errors. Then, each 
chaage or correction awst be careftally coded and k^^punched so 
that the con^ter can process it* Iherefore, input data shouW 
be restricted to those items of information which are c^idereo 
essential for the magnitude of the file maintenance task will 
soon eliminate those which are not* 

More detailed information could be collected on a **one s^t” 
basisj but es^ricnce indicates that this should not be consider- 
ed until the institution has established a perpetual physical 
facilities inventory* 

I nventory Preparation 

Cfeice the requirements for output and input data have been 
established, ths exact form in which the data will be collected 
and the methods for their coUcctioa must be determined. 

Uniform Codess Numeric codes are usually used in preparing 
len^''alpba?eHc inforaaticm for machine processing. However, 
needle may have problems in interpreting print outs which shw 
only numeric codes arid data? particularly if they are unfamiliar 
with the codes* If alphabetic abbreviations of the names accom- 
pany the numeric codes on the print out, this problem cfiui be 
alleviated. Therefore, in the case study, codes and abbrevia- 
tions were used for the space classification system (both cste- 
fgory and room type), the building designation, and the divisi^- 
department designation. Sairples of these are shown on pages A-X , 
A-24, A-IS and A-16, respectively. 

The major consideration relating to codes is that they be ^ 
uniform throu^out the institution. This allows each institution- 
al agen^ to interpret and use the data from other a^ncies. 

Since the business office at the case study institutiOT had es- 
tabli/^ed building and division-department codes for its coiqru- 
terised accounting system, these codes were used in the c^e 
stu^* In addition, it was necessary to set up "duiimy division 
and department codes for space which was not assign^ to any 
existing division-department designation. I^ese were General 
Academic Space for classrooms | General Building Space for cus- 
todial, circulation, mechanical and restroom areas; Inactive 
Space for areas which were temporarily unassigned, e.g., re- 
modelings; and l^scellaneous Space for areas which were in use 
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but not specifically assigned to a departi»nt, e.g., telephone 
booths# If ho building or division-department codes exist, the 
various institutional agencies requiring them should jointly 
create a uniform .<;ystenu 

for (tolleetirig the Data; Before the collection 
of data c^ bhnn,' one of the decisions that wist be made is 
SLSS Z arfa data are to be obtained by physically 
the rooms or by performing a tahe-off from the construction draw 
ings. In the case study it was decided to physically 
most of the rooms since remodelings were not shown in available 
constTuctica drawings* However, it was possible to perform a 
take-off for those newer buildings which had not undergone re- 
modeling* It was also possible to collect the gross area data 
from the available construction drawings since, for the most 
part, they did show changes which affected the gross area of 
the buildings. It should be noted that whenever take-offs «e 
performed, an on-site inspection is necessary to assure 
construction drawings reflect the existing physical sitmition* 

No matter which method of data collection is used, it is 
necessary for a space office to obtain or develop reduced f 
plans for each building included in the inventopr. the 
study single line drawings showing general constTOCtiOT features, 
room numbers, relative room sizfs, floor level, Priding n^ 
and building code were developed* A sari 5 >le "floor pl^ diagrar^ 
matic" appears on page A-51* Such a single line drawng requires 
less time to develop tha the m«;>re conventional small sc; — 
showing wall thicknesses, etc, but nevertheless, f ® 

function of relating the relative size and physical location of 
a particular room to the room number shown on a report. »ear 
care should be exercised to insure that all information stew on 
the diagrammatics is in exact agreement with that rscorde n 
room inventory* If time allows* it would be of value to ^® 
area of each room rather than a scale indication for the diagram- 
matic* 

The form(s) for recording the input data and preparing them 
for keypimchihg must also be developed. Many institutiv\>ns col? 
lect the data and transfer them to a multiple line, 80 col^ 
coding form with specially printed headings. However, w indi- 
vidual data sheet for each room was developed in the case stu y* 
rsee page A-32.) This data sheet served as both the collection 
instrument and the coding form, and thus eliminated the possi- 
bility of errors arising from the transfer of data to a coding 

form* 







! - . V' 



-■ - • , . ■ *■ ” ~*' — 



, 73'.= =*-- ,:- ■• .f-^ ^J' 

“ . *. ' V - - 



- '* - ■ 








rMi 




I 



\^\ II 

m ® 



Dimensional data were recorded for each room or space having 
an area defined by one or two reotnaglos# Keyp?inching these dx- 
nensional data allowed conputer conputation of the' ^oas for the 
"rectangular** tooms^ and^ in tais manner the time-consuming task 
of manually^ computing and choking areas with a desk calculator 
was by-passed for about 80% of the rooms inventoried# In addi- 
tion^ the blank side of the individual data sheet allowed for the 
sketching^ and recording of dimensions tor each "*non-rcctaaplar’* 
room, which aided in both the manual ccaputation of the actual 
area and in the development of floor plan diagranmatics# It is 
also suspected that the time required for keypunching the data 
from this type of shaded data sheet may be less than that re- 
quired for keypunching from a standard form# 

If the personnel who are to perform the inventory are inex- 
perienced (student help was used in the ease study) the trial 
inventorying of a building is recommended in that it will help 
to acquaint the surveyors 'With the problems inherent in the pro- 
cess of physically inventorying space# 

The Initial Inventory 

The instructions for completing the room inventory data sheet 
appear in pages A-33 through A-40# As the space is inventoried > 
the forms must be assembled in sequential order, the **non-rectan- 
gular*' areas confuted and the codes recorded on the data sheets e 
Checks should be made to insure that the inforcstion on each 
data sheet is correct and complete and that each room is included. 
The data sheets are then ready for keypunching and verifying# 
Resulting cards are compiled onto a tape called the room inven- 
tory file# Evest though extensive time has been invested in v^-ss 
af>suring the correctness and completeness of the data^ computer 
audits should be made to further insure that the room inventory 
file ij as correct as possible# The computer audits used in the 
case situdy are shown in pages A-69 and A-70* 

If physical measurements are to be performed* a letter from 
the head of the institution should be sent to all deans and de- 
partment heads requesting their cooperation and esq^laining the 
purpose of the inventory. Actual measurement should prbbably 
start with newer siller buildings and progress to older and more 
complex facilities# If the inventory is extensive, the task can 
be diviied into parts or phases so tlMit the clean-up of the first 
segment can be effected simultaneously with the measuring and 
coding of the remaining spaces# 
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IlniBSs accisaes info*mtion exists os the cwwent prerati^ 
of it nay be wise not to prorate daring m initial lar. .n- 

toi^: In the ease stady the- available data on ^orations were 
over tso y^s oidi‘ thersfore» the prorating of space was not 
done until tiie 5if<fcte~wltfe depat^nts^ 

raile tho room icvontosy is being conduct^, the gross wea 
on each floor of each building should be canpiled. In the ^e, 
study these data were not cosputerired# However, at would be 

necessary to' do so if it were desired «*»« f®** 

appear on the ri^orts sowing floor and building are<i totals, 

Upda^ng 

Wien the data contained in the ro^ 
been internally audited, they must undergo a copart^ntal tw-ew. 
During this update departments ar© asked to the data 

concerning the spaces curreiitly assigned to them. iThe case 
study guide for this departmental update is shown in pages /i-6S 
throurfi A-70,) Requiring departments to update these data 
^s^Ts a heater Seasurl of agreement when these data 
in the evalufition of a department's request fw space. 
initial room inventory file is established and updated 
departments seme further work may need to be done 
and instructional laboratories for purposes of the utilization 

study, 

Existing Space 

When the master torn inventory file is ^ 
accurate as possible, the f^alized reports of the existing space 
can be generated- (Samples of the case study room inventory re- 
ports ai*e shown in pages A-53 through A-57,) The 
inventory file and these reports become the basis for all inter 

nal spfice analyses. 

Approved Construction and Razings 

In order to determine the amount of space which is expected 
to e?rist at some future date, it is also necessary for the in- 
stitution's space management and planning agencies to keep an up- 
to-date record of the space which will come in through approved 
new construction, as well as that which will be lost through 
rariings. Such a record of space should contain the approximate 
areas identified by category, department, building and the ap- 
proximate date of completion or razing. 

















Eaqjected Space 

fcr relating the data contained in the master rooa invent©^' 
file and the record of approved construction and rarinp, it is 
possihl© to coir?)ute the amount of space by ^tegory ^diieh is ©k- 
pected to exist at scss futile date at the departmental, divi- 
sional and institutional levels* 

File ^fedLntenance 

After a cowuterised perpetual Inventory system is estab- 
lished, it is necessary to perform continual file 
in order to keep the record iq?-to-dat©« There ^ 

phases to this file maintenance. The 
ers that portion of the file maintenance which can ^ 
ed without contacting all departments 

This consists of keeping the files, records and floor plan dia 
fixamnatics up-to-date with regard to changes in the amount, 
assignment, and use of space resulting from new 
acquisitions, new leases, razings, cancelled * 

re^simments and the correction of errors. A detailed dis^s- 
sion of these procedures and a network of their interro-saon- 
ships appears in pages A-58 through A-62* 

The second portion of th& file maintenance task is the 
"institutional iqjdate.” This consists of updating the master 
room inventory file with those changes arising from the supple- 
mental update, and submitting the data to the 
their rwiew and audit* Floor plan 

pany the report so that they also may be audited by the depart- 
ments. This departmental review and audit of the iwentw 
should be done at least once a year* The room inventop' ^^J® 
need further updating for the purposes of 
After this update, new finalized reports of the existing 
are generated which supercede all previous 

discussion of these procedures and a network showing their inter 
relaticmships appear in pages A-62 through A-70* 





















The Utilization Stud)’ 



Institutions of higher education have conducted utilizatxo n 
studies for a nuaher of yeatsv Generallyt these stidies ^^e teen 
restricted to instructional facilities and this was i aae 
case study. Hie object of utilization studies is to w^re ^e 
^icieniv with w*a6*> existing facilitiM are being “S«f ! T5” 
informtion can aid in detemining if the ei^ected eiwoltoents 
^ be accowiodated in the existing facilities thjwgh , 

scheduling, or if additional facilities are reqmred. '«»«» “«* 

tional facilities are planned, tte ^ta- 

in deternining the required ntanter of roons and their proper sta 

tion capacities* 



In the case study the measures used in 
els of room and station utilizatiro were: ”®" 

periods, student station utilizatton rate, square feet P“ ®*““ 

station, and square feet per student I 

tions o£ these measures and the manner in which they _re 
lidned are discussed in pages B»l through B-3* 



Utilization Goals 



In order to evaluate its levels of utilizatiors 
tion should derive utilization standards or 

slknald represent the optimum situation wherein ucilxzation ley 1 
are hi^^nou^ to result in a "good" fit beween 
and section sizes, but low enou^ so as to minimze scheduUng 
cOTflicts. A particular institution's ewicular 
structional work loads* section sizes md general “ 

be considered in defining what its utilization goals should be. 
Thus, utilization goals and levels of 

sideied appropriate for one institution may not te appropriate 
for another institution. For these reasons, ® . 

and levels of one institution should not be eonpared **'? 
of another unless these underlying considerations are taken into 

account* 



As vms pointed out in the section on space factors, utiliza- 
tion goals also play an isportant part in the evolving SP®®* 
factors for classrooms and instructional laboratories, since they 
represent the time element which must be applied to the station 

module* 
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Conducting the Utilization Stu^ 

In performing a utilization stu<^ the area and station eda- 
city information for each room must be combined with '‘Ij? 

^^ys, a«d the en«.llh«nt of each clzss 
ing in that particular !<«»»• Courses which axe 
than the fUU ssnesier, quarter, etc., 

utilization study, but their duratiM ° s- 

account when cosputing average weekly ™ ® 

sary instructional information nay bo available from stu dent 
^stration records or from a timetable eapanded to include the 
enrollment y duration, etc*, for each section* 

Ideally, both student registration records ^*P*J?“***J 
records shoild be used to establish independent files "tach cm 
S used for mutual auditing. These files should contain the in- 
structional information necessary for conduettag a ”*^“atiOT 
stSrCsee page B-3) as well as the additional data needed for 

the projection of enrollment by course. ^ the 

serve both of these purposes m§it 

following items of student, course and section 

(a) the name, permanent student number, aajOT, 

or level of each student; (b) the department in which f 

is offered, the unique course number, 

dits of each course in which the student is ^ davTs’i 

section number, type of instruction, meeting tim^s) day(s), 
room(s) in which the section meets, and 

each section of each course in which the student is enrolled. 

This ideal. approach was not feasible in ^he case study, how- 
ever. Part of the course enrollment projection information was 
obtained from student registration records, while the 
portion and the utilization data wew f if ^ 

timetable developed by the Office of the Registw.r* Thu , 
was not possible to audit the section enrollments , 

by departments during the compilation and updating of the 
^ t^table. The contents of this expanded _ 

partmental Instructional file,** and the in ^ 

were collected, updated and audited are discussed in pages B«4 

through B-9. 

; 

Pre-Utilization Analysis 

Before the room inventory file and the departmental instruc- 
tional file can be merged for generating a 

port, a reconciliation of the two records must be *? 

correct building numbers or room numbers my ^®,f 
instructional file for some sections* This would preclude their 
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being brought into the study and a nuniber of sections dropped for 
such a reason may significantly lower the levels of utilization* 
The two records which have been audited carefully to assure that 
all required information is contained in each, require a mutual 
audit to insure their conpatibility. For exan^Jle, a room showing 
a capacity of fifty stations in the room inventory file but re- 
ported. as accommodating 100 or more students in the ii'tstructional 
file, would bear checking out. 

Exanples of the room utilization report and the category sum- 
marizations report are shewn cn pages B-11 and B-12, respectively. 
Although the utilization study has been discxissed in t@3r^ of 
utilization rates, the room inventory and instructional iiiiforma- 
tion files can be used for doing other analyses? e.g. , conpari— 
son of room capacity distribution and section size distribution j 
distribution of section meetings by hours of the day and days of 
the week; a time-day matrix showing the usage for ea<A room, for 
rooms of a given range of capacities, or for rooms assi^ed to a 
given s«Jt of departments; and for doing instructional work- load 
analyses. 

It should be realized that certain institutions, particularly 
the smaller,,, may find it inpractical to computerize the inst^- 
tional information for the sole purpose of conducting a utiliza- 
tion study. However, for institutions doing computerized schedu- 
ling or time table construction, the instructional data req^red 
for a utilization study may already be computerized and available. 



Projecting Students and Staff 

Any methodology for projecting space must have projected stu- 
dent and staff data in forms relatable to space* Institutions 
maintain information relative to students and staff and generally 
project enrollments on at least a global basis. For the purposes 
of making reliable staff projections, and more directly, projec- 
tions of instructional space needs, techniques for arriving at 
more detailed and varied projections of st^ents and staff are 
required* The methods employed in projecting students and staff 
in the case study are presented in a flow chart on page 38. The 
term "staff** includes all academic, administrative, civil service 
and other personnel requiring office space. 
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Student Projections 

For overall institutional planning, a number of ways of PW- 
ie<-tinrs?ttients have proved useful. Projected h®adco®t ewox^ 
ment is necessary for projecting “outing ^d dining - 

well as general student service space. It may .. 

ha«;is for nroiecting some types of staff within an institut 
Proiected full time equivalent enrollment by student level 
S Lfd lof pro'r^^^^ academic staff and certain 
<;i:aff and at the graduate levels, for predicting research space 
n^’ “tideL contact hours, projected at the course level and 
s^ed bM^Stment. are useful for projecting classroom and in- 
structional laboratory space needs. 

The technique used in the case study for arriving at the pro- 
i actions referred to above is described in Appendix C. Th 

tecLique is not too unlike the methods ^g^gs 

institutions which project students in similar detail. It assum 

that the course offLings and mix of students 

partment»s courses will remain 

er factors which influence enrollment will 

the increasing emphasis bn detail of stuaenu pr^je^i-xng 

SL^pIS nSLls. it is expoctad that 

Iris 

ify this technique because of problems unique ^ 

institution, in deriving projected college r 

modification is shown in the Exhibits contained in Appendix C. 

In the case study, student enrollment data were available 
for a period of years and were used for identifying 
trends! Enrollment data for the year ^ 

projection period, however, were used as the ^ 

lections. Inasmuch as institutions may should 

Ltailed types of student projections, 

hA made a nart of the overall process of enrollment projecting 
for the ii^titut'ion and be done by the office whicli has normally 

carried that responsibility. 

Staff Projections 

Present methods for projecting staff are T®j®^jy®^^ 
phisticated, though it is suspected that some institutions are 
giving the process considerable attention. The project 
have time to pursue the development of either 
or staff projection techniques. For its purposes, the staff in 
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and oroi^cted on the oasis or 

d/^r reutionshlps. The staff 

were also reUtea to FTE students by oxvxsion, 

stitution - whichever was appropriate -- and *3 

basis of the student-staff ratios derxved from base year data. 

It is felt that projections of staff in academic usparw-nts 
would be more reliable if an institution was able to "ievel^ 
staffing formulas based on FTE students by 

e,g., lower division, upper dxvxsxcn and graduate ‘ ^ 

a comprehensive analysis of educatxonal PWgr®^. T^^^skl 
It is further believed that formulas based on the 
of swff to student contact hours by level of ^roilment mxght 
prove to be the best method for projectxng academxc staff. 

Project in|^ Institutxovial Space 
In the conduct of this project a number ®"® $- 

pose, but an integral part of a total 

institutional space requirements. The L o’^cSing 

relationships have been discussed an soir« detail in the p. g 

pages* 



tional Laboratory, Instructional 

al Laboratory Service, Academic Office, Academic Of » 

Classroom, Sid Classroom Service, for a 

year. Example figures and confutations are shown in g 

on page 41, The section further describes the ^ce , . 

acsreLting and adiusting the proejcted space needs, by 
Kiomt U ikormafion in the room 
record of approved construction and raz*.ngs, ^nd g 

projected s^.ce requirements for a department, dxvxsxon or the 

institution. 



PrrHftPtin ^ Departmental Space Needs 

The projection of students on the bases of headcount, f^l 
tins equivalency, and student contact hours was P'®‘ 

viously as was the projection of full time equxvalent staff. 
Such expressions of students and staff are required for makxng 
departmental space projections. 
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The projection of space needs for a san^le depart^^nt on page 
41 shows the FTE enroiXme:nt in the department by lower division, 
upper divisioi *5 and graduate levels the 
tact hours: the classroom student contact hours, «nd tht. ^ 
demic staff (faculty and supporting staff) »» for the base year 
and projection year* Additionally^ it shows the -^v 

space which were projected, the space factors that were 
Sd the space needs whixh were derived for the base year ano pro« 

jection year* 

Instructional laboratory space was projected 
the student contact hours in laboratory by a 

for the particular department. Instructional special labora.-ory 
space was not projected inasmuch as such space is not programme 
on a regular basis but is provided when need for such space 
arisves. In projecting instructional laboratory service space, 
the Tvitio of that space to instructional laboratory ana instruc- 
tional special laboratory space was derived for the base year. 
This percent was applied to the projected instructi^al labor^ 
tory space in determining the service space need. It should be 
noted that this hypothetical department had no administrative 
office space need. Academic office space was projected by iw^ti- 
plying tL projected FTE academic staff for the department by m 
office soace factor. Academic office service space was projected 
by multiplying the FTE academic staff by an office service space 

factor* 

Projecting Space Requirements 

The space requirements of a department may be derived in the 
following manner: the space by category which the deprtmsnt 

expects to have in the projection year is determined by adding 
to the department’s existing space inventory the space anticipa- 
ted through new construction and subtracting from it the space 
which the.' department anticipates losing through ^^^ings. For 
the given projection year, the expected space is subtract 
the projected space needs, resulting in the department* s spa^ 
requirements by category. Such a projection may be useful for 
facilities planning at the department level. 

To derive projected space requirements for an institotion, 
the o:q?ected space by category mist be determined for t f 
tion year by adding to the institution’s inventory of existing 
spSe the spac« contained in the record of approved construction 
and subtracting from the inventory the space contained in the 
record of approved razingsj the institution’s projected space 
needs are next derived by summing the projected departmental 
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CQNCLUSIC^JS AND RECOMMENDATIONS 



On tho bases of tho infoirmaticni, contained in this 
the :review of the. methodology by a terminal ^ 

owing conclusions and recommendations are set forth. 



1 . 



3. 



4. 



In the develojHuent of a methodology 

requirements, an optimum level of deml “ 

lished for each data system which will provide the re- 
S information ye/ assure that the file maintea^ce 
of the systems will be operationally and economically 
feasible. 



2. Code lists and information which are in uniform use 
throughout the institution best serve tdie purpose 
space operation. 



It was found that the information needs of space manage- 
^L^rgL^ations varied by institution 
iety of external reporting being required, <ind a variety 
of in?Ual infowiatton structures «hich support spaw 
oanageaent at various institutions, no ?“® !P“® 
ification system is likely to meet all institutions 

needs. 



Spaxe need is generated by activities 
time increment required for the accomp7ashment of ^se 
activities and ^the eqvdpment to be stored. Space pro- 
jections, as an anticipation of . 

kould be made using classifications that reflect the 
common generators of that need. Ihis ^ 

accomplished in the case study by attempting to base 
projection categories and their space factors on per- 
sonnel the space is assigned to, tlie equipment to be 
housed, and a time increment. 



5 . 



Though both space oiassifications and space factors are 
xespon 5 ;es to complex considerations, they cm both be 
systematically de/fived. Systematic derivation of a 
space classification system expedites the task of crea- 
ting a system that efficiently i*roduces the 
required in its appropriate format. Systematic 
tion of space factors substMtiates projection bJised 
on those factors apd aids in planning new facilities. 
Before any space factors cm be used for isaking p.m?jec.- 
tions:, they must be reconciled with the people using 

them. 
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6. In view »£ the increasing demand 

a peroetual space inventory is considered *°.*’® ®'^* 
tial.* Computerization of such an inventory is recOT- 
mended if maiMne data processing equipment xs avail- 
able. 

7 Reduced floor plans of buildings showing the physical 
?ay^t: SrnSatoers. floor level and btulding name are 
essential to the file maintenance of a pexpeti»l spaw 
inventory. It is recommended that room areas be shown 
on the plans rather than a scale. 

8. Individual room inventory data sheets pro^de desired 
flexibility in conducting an inventory and are 

in liie recording and calculating of room are^. 
sus*pected that the form used in the case study reqmred 
less k^unching time than may have been r^uired it 
more- standard multiple line forms were used. 

9. The use of student help for Physically neasuring buildn 
ing spaces proved most satisfactory. Though Engxn>«ering 
majors were preferred, students from other disciplines 
made excellent surveyors, llie employment of student 
help is recommended. 

10. Ths organization of the surveyors into three-m^ 
proved very efficient for physically invento^xng bold- 
ine space. The trial inventorying of a balding simul- 
taneously by all teams proved beneficial in orienting 
the surveyors to their task. 

11. An inventory of physical facilities, to be 

must have the backing of the top campus admxnistration. 

12. Information relative to the quality of builfing space 
could aid in aceoE^lishing more effective physical fa- 
cilities planning. Thus, further resear^ xs needed 

to establish the manner in which such informatxon should 
be collected, processed and put to use. 

13. The manpower and time requirements are less hringing 
ivi an inventory by scaling construction drawings than by 
physically measuring building spaces. Therefore, is 
recommended that an institution having up-to-date b^ld- 
inff plans enur/loy the scaling process. More typically, 
an institution nay find that its file of building 

is incomplete and generally outdated, in which case it 
may be more ejqieditious and economical for the institu- 
tion to physically measure those buildings for which no 
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plans or outdated plans exist and to scale the buildings 
for whicdi up-to-date plans are av^lable. 

14 The formats of output reports must take into account 
internal ar.d external reporting requirements and any 
other iises which the space information is to serve. 

15. Information pertaining to completed construction, rat- 
ings, leases, acquisitions, remodelings and corrections 
of errors should be maintained in a supplemental file 
and used for up«iating the master room inventory file at 
suitable intervals during the year. 

16. The space inventory should be submitted to the depart- 
ments for audit and i^dating at least once a year. It 
is recommended that the space office representatives 
work with formally designated departmental space repre- 
sentatives. This should be done by personal contact the 

first few times. 

17. For the purpose of establishing the amount of space 
which an institution expects to have in a given year in 
the future, a record of approved construction and raz- 
7 ,ngs must be maintained. 

18. Utilization standards or goals must be developed in re- 
lation to an institutioflb curricular structure, desired 
section sizes, instructional workloads and general edu- 
cational policies. The goals must take into account the 
space factors derived for classrooms aad iiujtructional 
laboratories, recognizing that the latter may vary by 
discipline. 

19. Comparisons of utilization goals and rates between in- 
stitutions may have little validity in view of the dif- 
ferences in educational policies, programs;, etc. 

20. Institutions having heavy evening proparas f 

mine rates of utilization of instructional facilities 
for the day program, evening program and for the day 
and evening programs combined. 

21. Although a utilization study is primarily concerned with 
the levels of use .>f instructional facilities, the room 
inventor/ and instructional data files can be used for 
making other meaningful analyses, e.g., a comparison of 
room capacity and section size distribution; the ^stri- 
bution of section meetings by hours of the day and days 
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22 . 



25 . 



24 . 



25 . 



26 , 



27 . 



of the week; a time-day matrix showing the usap. for 
each room, for rooms of a given range of capacities, or 
for rooms assigned to particular departments; and fo 
doing instructional workload analyses. 

For the purposes of a room utilization study, a 
registration data file and an expanded timetable reflect- 
ing departmental enrollment data should both be develop- 
ed in order that the data can be mutually audited. 

The instructional data must be rec^ciled 
inventory data before the two records can be merged to 
generate the utilization reports. It is recommended 
that the room utilization study be conqputerized if 
feasible. 

Non-scheduled activities encroach iqjon instructional 
spaces. Provision must be made for taking such activi- 
ties into account when conducting a room utilization 

study. 

For the purposes of projecting both staff and physical 
facilities reauirements, students must be projected on 
the bases of head count enrollment, full time equivalent 
enrollment, and student contact hours. In order to pro- 
ject space needs, staff at the department level and stu- 
dent enrollments at the course level by department n^d 
to be projected. It is recommended thit staffing form- 
ulas be developed based on FTE students or student con- 
tact hours by level of enrollment, e.g., lower division, 
upper division and graduate. 

The student projection techniques in the case study used 
either intiiitive or straight line approaches. Research 
is needed to determine if more sophisticated approaches 
would result in more systematic and accurate enrollment 
projections. Hopefully, variables sueJi as curricular 
changes, program requirements, student preferences, 
course popularity, etc., could be taken into account, 
properly weighted and incorporated into such a projec- 
tion tedmique. 

The systems of the space classification, physical facil- 
ities inventory, room utilization study, student projec- 
tions. and staff projections must be developed in reia- 
othe? ^d the ultimate goal of their organ- 
ization into a methodology for projecting space reqiare- 
ments kept in view. 
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The oroiection of research space is a major problem. 

Se SSimrof funds foT resear, A and the tremen- 
dous growth of this function pose major space , 

for institutions of higher education. A ® . * 

for assessing and projecting researdi space needs is 

great Iv needed. 

The methodology developed in this 

to say institution, but each system OTtitai^d ^ewin 
may require modification to reflect the partxcu^M 

SLuSon's unique needs and cnp^“i*jf “ “tt 
rt-TAc^nt form of its data and uniform codes, inus, it 
will probably be necessary for an institution to develop 
its oL cospwer programs for processing the data. 

Excellent bibliograjfcies relative to physical facilities 
plI^Lg end spJe Silization are «J*^® 

Coileae and University Physical Facilities Series 

publications of the Division ““^ucat^^^ 

of Education, U.S. Department of Health, Education an 

Welfare.. 





IntroductioR- 

- The growth and e^^ansion of iiatitutional functions and ac- 
tivities have placed a heavy stress on pl^sical facilities, em- 
phasizing the need for more efficient management of existing 
space and more systematic planning of new facilities* Effective 
management of an institution requires a continuous evaluation of ^ 
existing facilities and the constant realignineht *of their use to 
properly accommodate. burgeoning .enrollments, expanding curricula, 
and changing pol5>cies and teaching methods. Such constant review 
is also essential to effective planning of new colleges and uni- 
versities »diich may be required to meet present and future needs 
of entire geographic areas. 

It is recognized that specialization and organization in the 
area of physical facilities are becoming increasingly essential 
to effective administration of institutions of higher education* 
Relatively general methods have existed to guide decision making 
in this management area. More specific guidelines for managing 
and planning physical facilities are needed to insure that educa- 
tional funds in the future will be expended in a manner which 
will maximize their benefit to programs of higher education. 

The primary goal of this project was the development of a 
co^uterized methodology for determining the physical facilities 
requirements of a large university. Specifically, the research 
included the development, isplementation and testing of: (a) a 

space classification system; p>) a perpetual space inventory sys- 
tem; (c) a system for conducting a room utilization study; (d) a 
system for projecting students by a set of defined measures; 

(e) a system for projecting staff; and (f) a system for integra- 
ting the structured input data and projecting futxire physical 
facilities requirements. .The secondary goal of the project was 
the assessment of the applicability of the fierhodology to instir 
tuti<ms varying in size and nature. Inasmuch as this was a 
coc^erative research project, it was the responsibility of the 
project staff— with institutional support— to develop the re- 
quired cosputerized systems; to collect and process all of the 
required space, student, and staff data; and to test each system 
upon development through actual application to the institution *s 
needs • 

It is hoped that the information generated by this project 
will be of especial use to institutions embarking on formal space 
management and planning programs; p^ticularly those which conn 
teaplate the use of the conputer. In the/ initial planning of 
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this project it was determined that the state of the art would be 
caire^ally exacdued and. i&at techniques and methods. In use at 
other institutions would be. incorpcsrated if applicable. - la this 
respect the methodologies developed and employed at the institu- 
tions represented by the project consultants were particularly 
supportive, Hie report of this project is presented in two major 
sections; the bo^ and the appendix. In the minds of the project 
staff they are of equal importance. Hie body, of the report dis- 
cusses the many considerations inherent in the development of a • 
space management 'and planning program. ^ It presents an overview 
of the total methodology, describes each specific system, and 
finally organises the several systems in the form of a network 
for the purpose of projecting physical facilities requirements. 
The section titled “Appendixes” serves a two-foid purpose. In 
addition to containing the usual supporting types of information, 
it contains detailed guides for implementing the ccaputerized 
systems incorporated in the methodology. 



‘Hie Methodology 

Foremost in importance in the development of a program of 
space management and planning is the identification of the uses 
which the space and space- related information will serve. The 
requi7.*ed data systems need to be considered independently in 
terras of their potential uses and together for the ultimate pur- 
pose of projecting space requir^aents . The levels of planning 
whicli the data are to serve must be given careful consideration. 
Institutional reporting can be better organized and the require- 
ments more efficiently filled when information systems are 
designed and implemented to generate data in prescribed forms, 
at specific intervals of time. It must be assured that this or«= 
ganization of information will ser/e internal reporting and be 
readily translatable into forms required for external reporting 
to state governing boards or. federal agencies. 



A space classification system determines the form and use- 
fulness of much of the information dealt with in space management 
operations. It must be able to properly structure and produce 
information likely to be desired. Beca^ise each institution has 
its own needs, no one space classification system will serve the 
needs of all<, They must each evolve their own according to their 
individual criteria, hlixie it is possible to evolve a space 
classification system by either of two methods — evolving ones 
own, or adapting the system of another institution — it was 
found that evolving ones own was more efficient both timewise and 
by the results that were obtained. 
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A spacf. classification system is uitimteiy the grct^ing to- 
gether of ivwlividual . spaces easier m^agement. This gzovcging 
should be according to the type of information required. Gossn^- 
iy, information is required for the evaluation of space assigned 
to each d^artment for each major type of activity (determined by 
personnel and equipt^^nt and by copion utilization goals) and for 
purpose of reporting to state, federal or other agencies. 

Iho classification system must be so structured that it can pro- 
duce the appropriate xnfonnjition for these, . ^d any other uses . 
The case stucfy chose a two-level classification system basend on 
room type and activity classification. It gathered detailed in- 
fonaation which allowed computer sorting of the data in more gen- 
eral form. 

Because the projecting of space needs is one use of space 
information, space factors should be determined jointly with a 
classification system. Space, factors are most accurate if they 
are based raon the generators of space need, which is usually 
expressed by assignment and equipment housed. The time period 
of use also affects space need. Thus space factors should in- . 
elude personnel and equipment and a time increment in their deri- 
vation. The only method for obtaining objective space factors 
for general categories is to base them on more detailed knowledge 
concerning the make-i^ of the category. An example of the pro- 
cedure for determining objective space factors is presented in 
the text. But before any space factor can be used for projecting 
space need, it must be reconciled with those that will use the 
space. Because space projections are a recent planning tool, 
space factors have mainly been a seat of the pants operation. 

Much work is needed in this area of space management. 



Proper management, reporting and projecting of physical fa- 
cilities requires a perpetual inventory of institutional space. 

In structuring an inventory system it is necessary to determine 
the desired output data and the formats by which they are to be 
reported. The output data in the case study were ip the form of 
room by room reports ordered by floor and building, department, 
and category; and summarizations of room areas by category within 
building, department, college or division, and the institution. 
For each room it was necessary to collect room area, room nuni^er, 
floor on which the room was located, building in which the room 
was assii^ed, college or division in which the department was 
contained, and the space classification of the room. Station 
capacities were collected for all classrooms and instructional 
laboratories for the purpose of the utilization study. Where 
appropriate, rooms were prorated on the bases of multiple assign- 
ment, multiple usage, or any combination of the two. Rooms 
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gyoupsd together «is a suite for instr?iational purposes were des- 
ignated by a sisgle alpha suita identification. A one digit* 
dating* code was i;aed for deleting an easting room record, chan- 
ging an existing room record, or adding a new room or portion of 
a roc® to the inventory file. A serial nuinbsr was used as a 
imique identification or control ' field for each room record in 
the file. A pexpetusl space irrventoiy m>:.'st be supported by an 
efficient file maintenance system; thus it must be assured that 
the level of detail built into the inventory is sound both opera- 
tionally axid economically. 

The preparation for conducting an inventory of physical fa- 
cilities is quite extensive. A space classification system, a 
bidlding code list, and a di*\?ision-departffient code list need to 
be developed; each with its own numeric codes and name abbrevia- 
tions for coaqputer processing of. "the data ^ A decision must b© 
made as to whether the area data are to be obtained by physically 
measuring rooms, by performing take-offs from construction draw- 
ings, or by some combination of the two methods. It is highly 
recommended that reduced single line drawings showing general 
construction features, room numbers, relative room sizes, floor 
level, building name, and building code be developed for all 
buildings to be inventoried. A form for recording the input data 
must be structured. In the case study an individual data sheet 
was used for each room inventoried. It served both as the data 
collection instrument and coding form. Dimensional data were 
recorded for each room or space having an ares defined by one or 
two rectangles. Keypunchiiig these data allowed for computer com- 
putation of the areas of sbout 80 per cent of the rooms inven- 
toried. If the personnel who are to perform the iraventory are 
inexperienced, the trial inventorying of a building is recommend- 
ed for the purpose of acquainting the surveyors with the problems 
inherent in the process of physically inventoi^ing space. 

If building spaces are to be physically measured, a letter 
from the head of the institution should be sent to all deans, 
ddrectors and departnicnt chairmen requesting their cooperation 
and explaining the purr^oso of the inventory. Actual measurement 
should start with newer simpler bui Idlings and progress to older 
and more co^lex facilities. If the inventory is extensive, it 
may be divided into* two or more phases so that the clean-up of 
the first segment can be effected simultaneously with the measur- 
ing and coding of tho remaining spaces. the space is inven- 
toried, the forms must be assembled in sequential order and the 
'*non- rectangular” areas computed and recorded on the data sheets. 
When the data sheets have been checked for completeness and cor- 
rectness they are ready for keypunching and verifying. The re- 
sulting cards are compiled onto a tape called the room invent ozy 






























T. 




^2 














is further audited for. errors by computer c While the 

inventory is being conducted,, the gross ares of eadi floor 
in each building should be ccs^iled* .These, data aay be coniputer* 
ized and printed o?iit in the reports along with the other floor 
and building area totals. After the roKs inventoty file has. been 
audited inte:maliy, it must undergo a departmental review and 
date for the purpose of making final corrections and to insure a 
greater measure of agreement between the departments and the 
s^ace office. IVhen the master room inventory file is .as up-to*» 
data md accurate as possible, the final reports .of' the existing ’ 
space can be generated. - To be. able to determine* the amount of 
space (vhi^ an institution expects to have at some- future date, 
it is nec^saiy for the space office to maintain a record of 
space ifhich wj.ll cme in through approved new construction as 
well as that vhich will be lost through .ratings. Relating these 
data to ^e current inventory of existing space makes it possible 
to compute the amount of space by category that an .institution 
may eiqpect to have at some date in the future. 

When a conqputerized perpetual inventory system has been im- 
plemented, a continual file maintenance is required to keep the 
inventory up-te-date. Essentially, the file smintenance is con- 
ducted in two phases: the **stpplemental update”, whid: involves 
the o^intenance that can be done internally by the space office; 
and the "institutional update", which calls for a review and up- 
dating of the master room inventory file by the departments. 
Following the update with departments, which should be done annu- 
ally at least, final reports of the existing space are generated 
which supercede all other reports. 



Institutions of higher education generally conduct utiliza- 
tion studies of classrooms and instructional laboratories; the 
main pu^ose being to measure the efficiency with wliich existing 
facilities are being used. The information can aid in deter- 
mining if expQcted enrollments can be accommodated in existing 
facilities trough improved scheduling or if additional facili- 
ties are required to house anticipated enrollments. When addi- 
tional facilities are being planned, utilization information can 
help to determine the number of rooms required and their proper 
station capacities. In the case study, the measures used in de- 
termining the levels of rojmi vand station utilization were: aver- 
age weekly room periods, student station utilization rate, square 
feet per student station, and sq^tsre feet per sti:iden^ contact 
hour. 






An institution should ostablish utilization standards or 
goals for the pufj^se ’ of evaluating "the findings of its utilisa- 
Xion studies = liiese goals should be derived in the l^igftt of the 
particular ii^ti.tution*s curricular structura, instructional work 
loads j section sizes and overall policies. Hiey should represent 
the optimum situation. Institutions differ in their educational 
policies, programs 3 etc., and the vaaiation in utilization goals 
and rates between institutions across the nation implies that a 
variety of educational needs are being met. Consequently, "com-, 
parisons of utilization standards and rates between institutions 
may have little validity. 

In coraducting a rocmi utilization study, the area and station 
capacity data for an instructional room are merged with instruc- 
tional data relative to classes or sections which are taught iii 
that room. The required room information is contained in the 
master room inventory file. Ihe required instructional data may 
be secured from student re^stration records or from a timetable 
expanded to include all necessary instructional information for 
each section. Having the two separate files provides the advan- 
tage of a mutual audit of the data. A file developed from stu- 
dent registration records which can simply the instructional data 
for utilization studies and serve as a base for projecting enroll 
ments at the course level is most desirable. 

Before the room inventory file and the departmental instruc- 
tional file can be merged for generating a room utilization re- 
port, a reconciliation of the two records must be effected. Fi- 
nally, a room utilization report and stmmiary reports for the in- 
structional space categories cai^ be generated. Although a utili- 
zation study is primarily concerned with the levels of use of in- 
structional facilities, the room inventory and instructional data 
files can be used for making other analyses: e.g«, a coopa7risori 

of room capacity distribution and section size distribution; a 
distribution of section meetings by hours of the day and days of 
the week; a time-day matrix showing the usage for each room, for 
rooms of a given range of capacities, or for rooms assigned to 
particular departments; and for doing instructional workload 
analyses . 



A methodology for projecting space requirements must rely on 
projected student and staff data in fork's relatable to space. 
Projected headcoimt enrollment is useful for projecting housing 
and dining facilities as well as general student service space. 

It may also serve as a basis for projecting some types of staff 
within an i:istitution. Projected full time equivalent enrollment 
by student level may be used for projecting academic staff and 



adBinistrstive staff,, and, at the, graduate levels, for 
predicting research -space needs. Stu.dent contact, hours, project- 
ed at the course level and sunoned by department, are useful for 
projecting classroom and instructional laboratory space needs. . 

In the case stu^,- student enrollment data were available for a . 
perio'd of years -and were used for idehti^ing enrollment trends. 
Enrollment data for the ye^ immediately preceding the projection 
period, however, were used the bass for the projections. The 
technique for deriving enrollment projections at the course level 
assumes that. the course offerings and mix of students enrolled in 
a department *s courses will remadn relatively unchanged and that 
o^er factors which influence enrollment will remain the same. 

For the purposes of the case study, the staff in academic depart- 
ments were related to FTE students by department and projected on 
the basis of student-staff ratios derived from base year relation- 
ships. The staff in administrative operations were also related 
to ra students by division, college or institution— whichever 
was appropriate- -and projected on the basis. of the student-staff 
ratios derived from base year data. 

In the conduct of this project a number of systems had to be 
developed; each one somewhat unique in terms of purpose, but an 
integral part of a total methodology for projecting ii^titutionai 
space requirements. The systems, and their interrelationships are 
discussed in some detail in this report. The projection of space 
needs for a hypothetical department, with example figures and com- 
putations, is" illustrated. The space needs figures for the base 
year were derived by multiplying the base year student and staff 
data by the appropriate space factors.. They reflect the existing 
space needs of the department. tVhen, after proper reconciliation, 
such figures are studied in relation to a department’s inventory 
of existing space, proper adjustments can be made so t^at the 
assignment of space is made more equitable. The space require- 
ments of a department for a given projection year can be deter- 
mined by subtracting the. space which the department expects to 
have in the projection year. from its space needs for that year by 
space category. The expected space is derived by relating to tne 
department’s current inventory of existing space infornation con- 
tained in the record of approved construction and razings. A 
projection of departmental space requirements can be useful for 
facilities planning at the department level. To derive projected 
space requirements for an institution, the expected space by cat- 
egory is determined for the projection year by adding to the in- 
stitution’s inventory of existing space the space contained in 
the record of approved construction and subtracting from the in- 
ventory the space contained in the record of approved razings | 
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APPENDIX A 



. ' . THE PHVSICAl FACILITIES IKVKTTORY. 

One of the elements essential to a methodology for predic- 
- ting future physical facilities requirements is an inventory of 
the ejdsting facilities 'and a knowledge of their use. Detailed 
and samary inf ozmation. relative to the location^ functiiaif, ca- 
p^ity and assi^im^st of rooms at a given point in time is re- 
quisite to assessing an institution’s current space requirem^ts 
and detenaining its space requirements at some point in the 
future. The information is also pertinent to the day-to-day 
manageu^ent of institutional space and necessity for generating ' 
the ever-incres^ing nuuiJer af physical facilic '.es reports (both 
internal and external) wMch space persomel are called upon to 
make. The fandaiMtal cos^cments, the procedural steps and the 
in^>lementaticn of the physical facilities irnrentory system are 
discussed in this appendix. 

Criteria for Classifying, Defining and 
Measuring Eulldisg Areas 

A logical beginning in devising a physical facilities inven- 
tory system is the development of criteria for classifying, . de- 
fining and measuring the building areas. Several kinds of square 
f outages need to be employed in expressing these areas; conse- 
quently, it is ir^erative that persons using the data have a com- 
mon understanding of these elements when utilizing the datf. for 
space management purposes, planning future facilities, or making 
comparative space studies. The six basic area types are listed 
below. 

1. Cross Area 4. Circulation Area 

2. Net Assignable Area 5. Mechanical Area 

3. Custodial Area 6. Construction Area 

The following pages provide a set of definitions^ to identi- 
fy physical space in institutions of higher education, the six. 
area types are adequate to describe the entire building and the 
function of each areas Except for any major remodeling of the 
building structure or layout, each area should remain constant 
for the life of the building. 

1 The definitions of building areas are based uporx Classificatiyi 
of Building A:feas 9 (1964), Publication 1235, National Academy of 
Sciences— National Research Council. This publication is a), so 
titled Technical Report No. 50, Federal Construction Council, by 
Task Croup T-56. The illustrations of the area types were devel- 
oped by the Office of Space Utilisation at MicMgan State Univer- 
sity. A-1 
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1 . Gross Area 

a. Definition 

"Gross Area" should be construed to mean the sum of the floor 
areas included within the outside faces of exterior walls for 
all stories, or areas, which have floor surfaces. 

b. Basis for Measurement 

Gross area should be computed by measuring from the outside face 
of exterior walls, disregarding cornices, pilasters, buttresses, 
etc., which extend beyond the wall face. 

c. Description 

In addition to ground - to top - story internal floored spaces 
obviously covered in "a" above, gross area should include base- 
ments («;xcept unexcavated portions) , attics , garages, enclosed 
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GROSS AREA 

FIRST FLOOR PLAN 



porches, penthouses and mechanical equipment floors, lobbies, 
mezzanines, all balconies--inside or outside--utilized for 
operational functions, and corridors, provided they are within 
the outside face lines of the building. Roofed loading or 
shipping platforms should be included whether within or outside 
the exterior face lines of the building. 

d. Limitations 

Open courts and light wells, or portions of upper floors elimi- 
nated by rooms or lobbies which rise above single^floor ceiling 
' height, should not be included in the gross area, nor should 
unenclosed roofed-over areas or floored surfaces with less than 
6 ft. 6 in. clear head-room be included unless they can properly 
be designated and used as either net assignable, mechanical, 
circulation, or custodial area. 
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Net Assignable Area 

a. Definition 

t 

"Net Assignable Area" should be construed to mean the sum of 
all areas on all floors of a building assigned to, or available 
for assignment to, an occupant / including every type of space 
functionally usable by an occupant (excepting those spaces 
elsewhere separately defined in area classifications 3, 4, 
and 5 . # 

/ 

b. Basis for Measurement / 

t 

All net assignable areas should be computed by measuring 
from the inside finish of permanent outer building walls, 
to the office side of corridors and/or to permanent partitions 
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c . Description 

Included should be space subdivisions for offices, classrooms, 
laboratories, seminar and conference rooms, libraries, file 
roai-ts, storage rooms, etc., including those for special purposes 
(e.g., auditoriums, cafeterias, TV studios, faculty and student 
locker and shower rooms, maintenance and research shops, 
garages) , which can be put to useful purposes in accomplishment 
of the institution’s mission. 

d. Limitations 

Deductions should not be made for columns and projections 
necessary to the building. 
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c. Description 

Included should be such areas as custodial, locker rooeis, 
janitors* closets, maintenance storerooms* 

d. 



Limitations 

Deductions should not be made for coluami and projections 
necessary to the building* 
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• Circulation Area 
a • Definition 

"Circulation Area” should be construed to mean cliat portion of 
the gross area— whether or not enclosed by partitions— >which 
is required for physical access to some subdivision of space. 

b. Basis for Measur^ent 

Circulation area should be computed by measuring Ifroa the inner 
faces of the walls or partitions which enclose borizontel spaces 
jwed for such purposes; or, when such spaces are not enclosed 
by walls or partitions ^ cisasurooiefits should be fcol<ett froRt 
imaginary lines which conform as nearly as possible to the 
established circulation pattern of the building. 
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c. Description 

Circulation areas should include, but not be litnited toj 
corridors (access, public, service, also "phantom" for large 
unpartitioned areas); elevator shafts; escalators; fire towers 
or stairs; stairs and stair halls; loading platforais (except 
when required for operational reasons and, thus, includable in 
net assignable area); lobbies (elevator, entrance, public, also 
public vestibules); tunnels and bridges (not mechanical)* 

d * Limitations 



Uhen assuming corridor areas, only horizontal spacee$ required 
for general access should be lncluded--not aisles which arc 
normilly used only for circulation within offices or other 
working areas* Deductions should not be made for columns and 
projections necessary to the building* 
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c • Description 

Mechanical ares should include, but not be limited to: Air-duct 

shafts; boiler lOoms; fixed mechanical and electrical equipment 
rooms; fuel rooms; mechanical service shafts; meter and com- 
munications closets; service chutes; stacks; and non-private 
toilet, fooii^ (custodial and public)* 

d* Limitations 

Deductions, should not be made for columns and projections 
necessary to the building* , 
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6. Construction Area 
a* Defiiiiticn 



"Construction Area" should be construed to mean that portion 
of the gross area which cannot be put to use because of the 
presence of structural features of the building* 

b« Basis for Measurement 



Precise craputaf iph of construction area is not contemplated 
Uhder thSise dSf inii:iQ^»-S(»a;e const^ction features are 
incit^ed' £i^ tl^e c(^ubatldn of other areas* However, total 
construction area should generally be determined by assuming 
it to be the residual area after the net assignable, circulation, 
custodial, and mechanical areas have been subtracted from the 
gross area* 
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Samples of aceaf x^nmilAy classified as construction area are 
escterior. walls walls, pennant partitions, and unusable 
.areSs^.in atticSi base^aents ,; or comparable- portions of the 
Wiiding. 
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Ket Koa,-»AssignabIe Ar^a 

The suffi of the square footages of the custodial, circulation 
and-oechanical areas.. 

Area - 

■Jhe sum of the square footages of the net assignable, custo» 
dials, circulation and mechanical areas. 

Pre-inventory Preparation 

To insure that the physical invento^ing of an institution’s 
space will be conducted properly and efficiently, a great amount 
of preparation is required. The elements of the inventory system 
and the overall plan of in^lementation must be clearly defined 
before the actual field work is undertaken. The preparations 
described in this section are based on the assumption that an 
institution’s space will be physically measured. Deriving room 
areas by scaling construction drawings would entail sc«o. changes 
in the preparations. 

guilding Code List 

The codes and names of all buildings to be inventoried must 
be asserf>led into a building code list in order that all spaces 
can be reported accurately by building. A sasple of such a list 
is shown on p^ge A-15. Tho code numbers and building names were 
available from the University Accounting Code Manual for use in 
the case stu^. Building names appear in abbreviated form on the 
printed reports. A maximum of six letters was used for these 
abbreviations. 

Division-Department Code List 

Ail administrative units to whom space is assigned must be 
assembled in the form of a division-department code list in order 
that the institutional space can be reported by individual de- 
partment and by division as a summation of its respective depart- 
ments. For the case study, this list was also developed from 
the University Accounting Code Manual. A sample is shown on page 
A- 16. It identifies each division by cod© and name as it 
does each department within a division. The department nam^ 
were also abbreviated^ (maxirnym of five letters) and appear in 
such form on. the printed reports shown as examples. For the 
pu^oses of this; project, duafy division-department codes were 
established for ciassrocsas since they er® general assignment 
rooms and for general building areas such as circulation, mechan- 
ical and custodial areas since they lUfe non-assignable spaces. 
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G-P R 


3S00 


Gersnan 


GER 


3700 


Hebrew 8 Semitic Studies 


H8S S 


3800 


History 


HIST 


3900 


History of Science 


H SCI 


4100 


HuiaanitfLes-Institttte Research 


R 


4200 


Ibero-A]»r Area Studies 


I-A S 


4300 


Indian Language-Area Center 


IND L 


4400 


Indian Studies 


IND S 


4500 


Industrial Relations Research Center 


XRRC 


4700 


IhtegMtOd Liberal Study 


1 L A 


4900 


Joumalisn 


JOURN 


5100 


Library School 


LIB S 


5200 


Linguistics 


LING 


5409 


Mathematics 


NATH 










I 
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space Classification System 

A logical systeo aixst be devised for eiassif/ing the spaces 
which are to be inventoried* In setting up such a systea^ the 
instituti« 2 *s particular ca^us planning and der/elopB»nt nee^i 
space aanagessnt needs » business imagment needs ^ and reporting 
needs mist be cairefully studied to insure that the inventory data 
will be collected; psrocessed and finally reported in such a mim- 
ner as to aeet all needs* The space classificaticm system devel- 
oped in the case study is presented on Page A-18* It contains 
the space categories by which all of tl^ institutional space w^ 
r^orted and provides for the further identification of room in 
the inventory try room type* A code is assigned to each category 
and to each roon type for machine data processing* Category 
names and room types are placed in computer core storage in an 
abbreviated form with a maximum of ei^t letters; respectively* 
The abbreviations appear on the printed reports* 

Space Category Definitions: In order that the spaces 
inventoried can be classified in a correct and consistent manner 
by any number cf persons working with the inventory; it is essen- 
tial that the f>pace categories be precisely defined* The space 
categories and definitions developed for the case study are 
shewn below* 

1* Classroom — rooms providing seating with writing sur- 
faces which are available for the general assignment of 
scheduled instruction; e*g«; classrooms; lecture hallS; 
lecture-demonstration rooms ; seminar rooms* and the pro- 
rated seating areas of auditoria and theaters used for 
scheduled class meetings* 

2* Classroom Service — ancillary rooms devoted to the 
storage or preparation of materials used in conjunction 
with classroom instruction; e*g*; projection booths; 
coat rooms ; and lecture-deioonstration prep rooms* 

3* Instructional Laborato^ — rooms equipped for student 
participation in experimental study* practice; testing 
and analysis which are generally lifted in their as- 
signment for scheduled instruction to a single depart- 
ment or unit; and in which the number of stations CAN 
be based upon a specific amount of work area per stu- 
dent* This category includes most wet laboratories; 
dry laboratories; language laboratories* art studios ; 
drafting rooms* group practice rooms* etc** but excludes 
physical education facilities such as gymnasia* swimming 
pcols* etc* 






























f' -*v,-c--- i',4'" ~ r yt A'-^\ 

-.V r f. ,-iv '^-. ‘T-i 



■ V^l^j 4 







f ^ *-“• 

- I '* 2 . 



I: 



i| 



I 



I 



t 






- K 









'* W-= 4 ■ f 

C't>r5rT' “ <' j^^S<:: f 

* ^ ■ c hc^t/::^‘H-.;t; f" j" 






•irnv3:.'>ij^-.?:T--i^--J 

• — '** ' 



‘y* . Ai 






i - 
-< /■ 

t-. 






4:4" -• ,r--i^-% I 



*v. 4 r 7 












4 

-1^ 















- j 



•V' '*f j • -« 









•»" if 

^ 






T? 



-'t 4 






■ l^- 



.^,-T 



*: 

f 



S-- Ik. 

■'- - ''■-f 

■'^Z' 









'A. '■'—*•« 

^ i ’»‘a» - " 









r4 



I 



I 



i \ 4,;',, , V 



r ’■^»-* 






I 



I 



1 



''-f* k / ^ . ‘i^' ’ V : 






■.^*r 



I > ' 

• I--4 



' -n.* .zC' <? 






I 






v:t 






t :f 



! 



? - ; 
| v 



t <.'«-se?;i£>H i i ?.:i:£t !; ': 

-w :-- •„• •• - -^. - >;rf :'f :-c.4.r;':f44 „. i'-V -’ 



' ' i 



^ - -- 



/ ■ 



d! 



' A - - '; '^ /n j 









r/v - 



, jC* ^ 1 - 



: '•' ■ ; .-'n-^- -'“i-.V • 

I' ' t.'_ * ^ ^ ‘r' r ^ v 

■^T ‘ * Y'.' 

/ z -yrSrTHKp S?>f ■ ; ■': 1 " V? 



i- '■• 



. ? f 



“ ? > 












7^ cc r ^ - " 

^ 4, '^'-. ' I 



, .1 




, M , -cr ' , , - ' 

* »" . >*,‘, '/A'M 



^T. 



. - ;.-^<' . ,'- 
- ,t •=! 



'.'s42 ? 



,-,i 



assfea 



:j 

" * ' " *' ±y ' '*"' ' '* 4" /' ' 

•■- "f. ■ r %t|i iC-"^ ; 



: i 



^ ^ - >E 



' - , 






f zt ^ /' ;; 







' "' 'rj,' ' • ' ^ "m 



.-I-/ 



^skZ ~ 



''il ^ ^ 



4'4'-^ Ti'afly '#•- s|f;i^.i 



J<'. 

r>^- 

' V* 



4 ^. 



ERIC 8 

■fiiinniiHin-iTima ^4.4 




CATEGORY cmmx 

CODE 



010 Clttsrom 

011 CZfissTOom Service 

020 Instntctionel Laboratory 

021 Instructional fecial L^ratory 

022 Instructional Laboratory Service 

030 Adninistrative Office 

031 Adainistrative Office Service 

040 Acadeaic Office 

041 Acadeaic Office Service 

050 Physical Education 

051 Pl^sical Education Service 

‘ 060 Library Office 

061 Library Office Service 

062 Library Study and Stack 

063 Library Study and Stack Service 

070 Laboratory School and Service 

080 Auditoriun 

081 Auditoriua Service 

100 Research Office 

101 Research Office Service 

102 Research Laboratory 

103 Research. Special Laboratory 

104 Research Laboratory Service 

201 Ext and Pub Service Office 

202 Ext and Pub Service Office Service 

203 Ext and Pub Service (deration 

300 Auxiliary Enterprise 
4(X> ' Physical Plant 
600 Warehouse 
800 Inactive 

900 Custodial 

901 Circulation 

902 m^ahical 
1^9%; Mm, 

904 Crastructiott 



CdbE 



002 Saadnar 

0G4 ClassrocM (0-85) 

C06 LecQure (Over 85) 

020 Wet Laboratory 
022 Dry Laberatery 
024 Laafuaft laboratory 
026 Drafting Roob 
028 Coi^tation Roo« 

030 Music or Art Studio 
0^ Gr^ Practice Rooa 

100 Greenhouse 
102 Drill -^ea 
104 Arena 

106 Hose KiittageBent House 
108 Court Roob 

160 Coi|iuter SquipSKit Roo« 
162 Machine Records Rooa 

180 Sound Proof Roob 

200 Clinic 

202 Observation Roob 

204 Testing Roob 

306 X-Ray Roob 

208 Autopsy Rooa 

210 Animal ExperiiBent Room 

212 Animal Surgery Roob 

214 Animal Stall 

216 Animal Retention Room 

218 Aquarium 

220 Controlled Environment Rk 
222 Incubator Room 
224 Rearing Room ^ 

226 Cold Room 
228 Plant Growth Chamber 
230’ Culture Room 
232 Transfer Room 
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WQK-. 

mi.- 

iioM 



sfxMmi 



i F^jt^bn Booth 
26 ? i^t^o spmo 

or RMbrdins 

Stedio 

27C> ^th 

280 Idstti^S Room 
2& tx4ivid;i«l FneUeo Roon 

3(^ iqai|fitQt Kid HKtQtlilS 

1; Oisti^liM^on Roob 
Rdos 
Roop ^ 

■iH. 0?«< Diyinf or Desiiestor Rb 

m-' «iia^ R^l 

3i!^: iutri^Bht R^ 

-3121' -]Uh E^ppimt Roms 
in ■ ^ ClKU^t Roob 

316 j^tpclitye or Sterilizihg Room 
sis ^fe ciouinf Room 
320 Isotope Roob 
322 Cttetxbl I^B 
32| Sound, Air or Light Look 
326 RtfriftrAted or Freezer 
Stonge 

52B Miter Prepention end Stonge 
330 Liquid Gas Stonge 

400 Shower Roob 
402 Locker Roob 
4M Oressing Roob 

440 sy» 

442 Oance Studio 

444 Indoor tnek 

446 Athletic Activity Roob 

448 lining Roob 

4S0 , Swiening Fool ^ 

452 Towel and Equipment Room 
4S4 Coach's Roob 
4S6 Fint Aid Roob 

500 ^0^ Room 
5b> Stonge Room 
5(g: Vault 

SW Ciotet or Coat Roo» 



Wait 

WM 

iC^. 



ROOM ms 



5?0 Faculty Office 
522 Ci^i ^ivice Office 
524- Gt^idoate Assistant Office 
§ 2 ? O^iCe-studio 

540 Cbeference Roma 
542 latP^etf Room 
544 Counseling Rooi 

560 Receptiflo Rook 
562 Duplicating Rook 
564 File Rooa 
566 Hai Room 
568 (tffiee Coions 

580 Mashroma 
582 Private Toilet 

600 Ai^toriuB 
602 theater 
604 Stage 

620 Study Room 

640 Reading or Reference Rocb 

642 Faculty Study 

644 Caml 

646 Lihrai^ Stacks 

648 Book Circulation 

650 Archives 

652 Other Libnry 

680 Collection or Speciapi Ra 
682 MiseuB or Geliery 

7CQ ticket Booth 
702 Check Roob 
704 Spectator Seating 

720 Cashier* s Booth 

740 Dining Room 
742 Cefoterii 
744 SeryinA ^i?* 

74^ ,^aek Bar 
748 i^tchen 

750 ' ' ' 

752 Dishwashing Roo» 



boon 

wre 

cm 



ROONIYiPE 



769 Student Orgsnization Room 



Lcuage 

Merchandising Roob 
Recreatim Room 
Quest Room 



786 






800 Shep 

820 Qtrige 

850 Materials Shipping or 
Rjeceiving Roon 
Janitor's Roob 
X ncinersitor Room 
Trash Roob 

50Q Stairwell 
002 Elevator 
0C4 Duidiwaiter 
906 Corridor 
908 Vestibule 

920 Mechtnical Equipment Rook 

922 Elevator Equipment Roob 

924 Electrical Equipment Rooi 

926 Coapressor Roob 

928 Fan Room 

930 Boilar Room 

932 Pipe Space 

940 Switchboard Room 
942 Teltphone Equipment Room 
944 Telephone Booth 
946 Teletype Room 

960 Public Rest Room-Men 
962 Public Rest Room-WoBen 

980 Reiodel ' 

982 Unassigned 

990 Hon-usable 






I. hfiamiiffnffTiiaffla 






m-si 

m&t 
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4. Instxuetioi^I Special Labcratoxy — rootes other thssn 

l^hyslcal eduction areas » equalled for student partici- 
pation in ai^oriiiental study» practice, testing, and 
analysis, are li«lte3 in their assigmsent for 

scheduled instruction to a single departsent or unit, 
but in which, tte luuilMr of stations C/^OT be bued iq»on 

' a specific asount of work area per student* ‘?his cate^ 
fttclttdes greenhouses, animal ej^riment rooms, are- 
nas, l^j^^ttSTagesent houses, drill areas, etc*, but 
eacludes p^iical education facilities such as gymnasia, 
swtiSSng pools, etc* 

5. Instructional Laboratory Service — spaces for the pre- 
paration, i&stribution or stores® materials or for 
the htesing of specialized equipment used in siq>port of 

in laboratories or special laboratories; 
e.g., equipBwnt and materials distribution rooms, pre- 
paration roMS, balance rooms, lab apparatus cleaning 
rooms uid refrigerated storage rooms* 

6* Administrative Office — rooms or groups of rooms con- 
taining office equipment with assigned work stations at 
a desk or table where administrative personnel carry on 
the bulk of their work* (Administrative personnel 
should be interpreted to include the entire staff of 
aWnistrative units down to and including Deans*) 

7* Administrative Office Service — rooms or groups of 
rooms generally containing office equipment which have 
NO specifically assigned work stations, but which are 
used by administrative personnel in support of their 
office activities; e*g*, diq>licating rooms, file rooms, 
vaults, reception rooms, interview rooms, conference 
rooms, office commons and private toilets or washrooms* 

S* Academic Office rooms of groups of rooms containing . 
office equipment with assigned work stations at a desk 
or table where academic personnel carry on the bulk of 
their worlc other than the meeting of classes* This cat- 
egory includes- faculty offices, civil service offices, 
graduate assistant offices used primarily for work 
related to instruction; it excludes offices assign^ to 
administrative, research, libraiy, extension, physical 
plant, or auxiliary enterprise personnel* 





Aeadessie Offica Service — rcons or groiq>s of roons gen* 
ersily e^tsining office equipwnt idiich have ^ speci- 
fi^lly asi^igned stations^ but which are used by 
acadeidc personnei in support of their office activi* 
ties; duplicating rooms, file rooms, vaults, re* 
cation rooms, interview rooms, conference rooms, office 
commons and p^vate toilets or washrooms* 

10* Piqrsical Education •* rooms or areas assigned to the 
pl^siMl education departments wldch are used for sched* 
uled instruction in athletic activities, free*time ath* 
letic activities or intramural sports* This category 
includes gymnasia, swimming pools, athletic activity 
reoms, mdoor tracks, etc*, but excludes similar areas 
assigned to intercollegiate athletics* 

11# Physical Education Service ** rooms or areas assigi;. 43 d to 
the physical education departments where people ready 
tl^mselves 'before or after athletic activities* These 
are ^aces used for the storage and maintenance of ath* 
letic ecpiipnent and materials or other spaces which sup* 
port physical education activity areas* The category 
includes shower rooms, locker rooms, towel and equipmoit 
rooB», spectator seating areas which are used to accom* 
modate students in physical education, etc*, but 
excludes similar areas used for intercollegiate 
athletics* 

12* Library Office — rooms or groups of rooms containing 
office equipment that have assigned work stations at a 
desk or table vdiere library personnel carry on the bulk 
of their office activities. 

X3e Library Office Service — rooms or groiq>s of rooms gene* 
rally containing office equipment which have NO specif* 
ically assi^ed work stations, but which are used by 
librai^ personnel in support of /their office activities; 

diq»licating rooms, file rooms, vaults, reception 
rooms, conference rooms, office commons, private toilets 
or washrooms. 

14* Library Study and Stack -« spaces used by students and 
staff which are devoted to individual study or to the 
storage of books and other instructional materials for 
use by individuals* This category contains general li- 
brary facilities and departmental libraries which are 





si^ervised by at least half tiise librarians*. It 
includes reading rooms , study rooms^ carrels^ listening 
rooms, iibraiy stacks, rare book collection rooms, film 
aiid record rooms, etc*, but excludes rooms used for in- 
struction in library science or other disciplines. 

15. Library Stuij^ and Stack Service -- rooms or areas which 
directly support library use; e.g., card catalog rooms, 
circ^ation desks, acquisitions ro<nns, doctoient repro- 
duction rooip, airchives, etc* Library offices and 
office service rooms are excluded from this category* 

16. Laboratory School and Service — all rooms and spaces 
assigned to the laboratory school functions of teaching 
and research* Rcons used for the purpose of collegiate 
instruction are excluded from this category* 

17. Auditorium — r^s pvissessing a stage, audi^ee seating 
and other facilities for the purpose of presenting dra- 
matic plays, concerts and similar events* This category 
^xcludes auditoria and theaters or portions of these 
facilities tdiich may be used for scheduled instruction* 

18* Auditorium Service -r rooms or areas used in support of 
auditorium or theater activities; e.g*, dressing rooms, 
projection booths, scenery rooms, etc* 

19* Research Office — rooms or groups of rooms containing 
office type equipment that have assigned work stations 
at a desk or table where research personnel carry on 
office activities* Office spaces within laboratories 
which are assigned to research personnel are included 
in this category* 

20* Research Office Service — rooms or grotps of rooms gen- 
erally containing office equipment that have NO speci- 
fically assigned work stations but which are used by 
research personnel in direct support of their office 
activities* This category includes duplicating rooms, 
interview rooms, conference rooms, office coimnons, and 
private toilets or washrooms* 

21* ResearcH Laboratory — rooms equipped for experimental 
study, testing and analysis in which specific work sta- 
tions are . definable and which are used by graduate stu- 
dents otttSidS of scheduled instruction, academic person- 
nei performihg research, personnel of research bureaus 
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or e^^eriment stations^ and staff perfonning research 
S)i|>port6d by external funds. 

Special Laboratoxy«Resea]^h Tooms eqtdpped for es^er* 
iioental stody, tesif ing and analysis in which specific 
work stations are NOT definable^ but which are used by 
gradufite students outside of scheduled instiuctiwt, aca- 
demic personnel performing research* personnel of re- 
search bureaus or e3q)erinent stations and staff per- 
forming research supported by external funds; e.g., 
greenhouses* aniinal retention rooms* nuclear reactors* 
particle accelerators* etc. 



23. Research L^pratoxy Service — spaces for the prepara- 
tion* distribution* or storage of materials or for the 
housing of specialized equipment used in support of re- 
search l^oratories or special laboratories; e.g.* 
..preparation rooms* transfer rooms* balance rooms* lab 
apparatus cleaning rooms, instrument rooi^* etc. 

24. Extension and Public Service Office — rooms or groups 
of rooms containing office equipment which have assigned 
work stations at a desk or table where extension and 
public service personnel carry on the bulk of their 
office activities. 

25. Extension and Public Service Office Service — rooms or 
grwps of rooms generally containing office equipr,ent 
which have NO specifically assigned work stations* but 
which are used by extension and public service personnel 
in support of their office activities; e.g.* duplicating 
rooms, file rooms* vaults* reception rooms* conference 
rooms* office coimncns* and private toilets or washroom. 

26. Extension and Public Service Operation -- rooms other, 
th^ those classifiable as office or office service 
^ich are assigned to programs such as correspondence 
instruction* public lectures* institutes and confer- • 
ences* field services* museums and exhibition* and 
radio and television* which are directed 'it general 
pilblic a^lt education and publig. service. 

27. Aiiixiliary Enterprise — all spaces assigned to student 
union and intercollegiate athletics as well as other 
rooiiu or deyqted^ or related to revenue-producing 
oper^itiohs; d.g.* veimhg machine rooms* cafeterias* 
stores* telephone booths* and student and staff lounges. 




28* PlQTsical Plant «- rooms or areas assigned to the pl^rsie* 
al plant depar^nts x*or general iniStltutiomUl plant 
maintenance and operatioii» and offices and office ser* 
vice areas assigned to these departments* This category 
includes civil serif ice offices^ office service areas » 
service shops ^ garages « central heating plants, etc*, 
but excl udes sicdlar areas serving an individual build* 
ing, 

29* Warehouse — rooms or areas used for the storage of 
materials and equipment for which there is only an 
occassional deisimd* Such spaces could be piiysically 
separated from any department and maintain^ centrally 
and may have $ub*standnrl heating, lighting and/or head- 
room* Hiis category exc ludes spaces which are used to 
store materials and sipplles that are in frequent de- 
mand; e*g*, rooms ^lsed for the storage of office supp- 
lies* 

30* Inactive — rooms or spaces which are not in use due to 
one of the following rea^sons: r«ew construction or al- 
teration> tenporarily unassigned; or non-usable, but 
esqiected to be returned to active use if remodeled* 

31* Custodial — rooms or sjpaces used for the protection, 
care, maintenance and operation of an individual build- 
.ing; e*g*, janitor’s rooms, incinerator rooms, trash 
rooms, shops, locker rooms, and showers* 

32 » Circulation — rooms or* spaces which are that portion of 
gross area required for physical access of personnel and 
equipment to some subdivision of space* This category 
includes corridors* elevators, escalators^ stairs, load- 
ing platforms, lobbies, vestibules and non-mechanical 
tunnels and bridges, etc*; but excludes internal corri- 
dors which are normally used only for circulation within 
offices and working areas* 

33* Mechanical — rooms or spaces which are that portion of 
the grctss area designed to house mechanical equipment 
and utility service for an individual building; e*g*, 
mechanical vsquipment rooms, elevator equipment rooms, 
electrical equipment rooms, cou^ressor rooms, etc* 

34* Restroom — men's 0r women's public toilets and rest 
areas adjacent to women's toilets* 
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CoRStructipn •• rooi!s or spaces i^hich' are that portion 
of the gross area which cannot be put to use because of 
the presence of structural features of the building* 
This category includes non-usable spaces which are not 
ejected to be returned to active use* 



Roob Types *010 list of room types C*he second eleisent of 
the space classification syst^v?) was developed on the proadse 
that each rooB would be described by the room type appearing in 
the list which most s^xopriatsly described its use* Iiuisieuch 
as the wordage is descriptive of the type, it was not considered 
necessary to define these* However, it may be helpful to show, 
the room types which commonly occur in conjunction with each 
space category* ^i^ical relationships found in the case study 
are set forth below, but should not be considered all inclusive 
since other combinations may occur* 



010 CLASS RM 



021 IN SP LB 



002' Seminar 
00^ ClASS 
006 LECTURE 
600 AUD 



100 ^;kEENHSE 
102 ffia LL 



104 ARENA 



Oil CL RM SR 



260 PROJ BTH 
302 PREP RM 
502 STORAGE 
620 STUDY RM 



106 »»£ MAN 
160 COftlPUTER 
180 SOUND PR 
200 CLINIC 
202 OBSERV 
204 TESTING 
206 X-RAY 



020 INST LAB 



020 IfET LAB 
022 DRY LAB 
024 LANG LAB 
026 DRAFHNG 
028 COMPT RM 
0^ STUDIO 



032 GRP PRAC 
202 QB5BRV 



208 AUTOPSY 
210 AN EXP 
212 AN SURG 
214 AN STALL 
216 AN RET 
220 CONT ENV 
228 PLANT GR 
23b CULTURE 
232 TRANSFER 
268 BDCST RC 
270 announce 
946 TELETYPE 




02a I LABrSR 
^^^2 liPSH REC 
206 X-HAY 
214 AH STALL 
216 AH RET 
218 AQUA^UM 
220 &m ENV 
222 INCUB RM 
224 REARING RM 
22& C0HIi RM 
228 PLANT GR 
230 CULTURE 
232 TRANSFER 
264 DARK RM 
266 PHOTO ST 
280 LISTENG 
282 IND PRAC 
300 DISTRB 
302 PREP RM 
304 CENTRIF 
306 0^ !»>! 

308 BALANCE 
310 INSTR RM 
312 LAB EQIP 
314 AP CLEAN 
316 STERL RM 
318 CAGE CL 
320 ISOTOPE 
322 CONTCL 
324 SAL LOCK 
326 REFRIG S 
328 hater 
330 liSG STOR 
400 SBOHER 
402 LOCKER 
404 dress RM 
500 HORK RM 
502 STORAGE 
504 VAULT 
564 PILE RM 
580 WASHROOM 
582 TOILET 
620 STUDY RM 
640 READ REP 
800 SHOP 
854 Il^iN RM 
920 

024 ElJgC BQ 



030 OFF 

522 C OFndE 
524 G OFFICE 
526 m ST 

031 AJ) OF SR 
026 DRAFTING 
028 COMPT RM 
160 COMPUTER 
162 MACH REC 
264 RM 
400 SHOl^R 
402 LOCKER 
500 mwa RM 
502 STORAGE 
504 VAULT 
506 CLOSET 
540 CONF RM 
542 INTRVIEH 
544 CCUNS RM 
569 RiaCEPTN 
562 DUPLICAT 
564 PILE m 
566 MAIL RM 
568 

580 WASHROOM 
582 TOILET 
940 SWITCHED 

040 AC OFF 

(Same as AOMN OFF) 

041 AC OP SER 

(Same as AD OP SR) 
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OSOuWffJD 
<440 cm 
442 0AI^\$T 
444 ni^tiluc 
446 Jim 

448 T^NXHG »f 
450 mt 

051 P E SM 

400 SHmR 

402 tbCi^ 

403 DRE^ iM 
44i3:MiH3:N6 
452:1rolm£, JU4 
456 FftST AID. 
502 STOR^ 

060 LIBR OFF 
(Same as mh OFF} 

( 

061 X (gP SR 
(SnwTas Ao' &F SR) 

062 LlBR ^ ^ 

(iio ^nffly m 
64a READ REP 
642 F STUbr 
644 CARREL 
646 STACIC 

063 L S4S SR 
“iOOlTORK ROOM 

504 VAULT 
648 CXR 
650 AROnVB 
652 OTKR LIB 
680 COLLECTION 



070 MB-cSCHL 
(Air Aoba 1)^s) 

080 ADD 
I^AUD 
602 IHEA*^ 
604 

081 ADD 

m 

404 j)R^ RM 
500 vm RH 
502 STORAGE 
$60 RSqBPm 

IPS? RES OFF 
(SSTmTSSMiOfp) 

101 R OFF SR 
(5a»e as A4 OF SR) 

102 RES LAB 
(5aae as fi^T LAB) 

103 R SP LAB 
($aiBe ad t"Sp LAB) 

104 R LAB SR 
(Ssittt as 1 LAB. SR) 

201 EXT OFF 
(Saioe as AI^ OFF) 

202 5X OF SR 
(Sa:^ as AD OF SR) 
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20S EXT OPgg 
02a WET lAB 
022 mt lAB 
026 ORAi^NG 
02s COMPT R!f 
160 CONPUXBR 
162 MACK RHC 
180 SOUND PR 
202 OBSERV 
260 PROJ BTn 
262 FL« VIEW 
264 DARK RK 
266 PflOTO ST 
26B SOCST RC 
270 ANNOISCE 
302 PREP RM 
306 OVEN RM 
322 CONTROL 
324 SAL LOCK 
400 SBDNER 
402 LOCKER 
404 DRESS RM 
500 NORK RM 
502 STORAGE 
504 VAULT 
506 CLOSET 
620 STUDY RM 
680 COLLECTN 
682 ^fiJSEUM 
800 SHOP 
020 MECH EQ 
924 ELEC EQ 
926 COMPR RM 
928 FAN RM 
946 TELETYPE 



360 AOX J^ 

030 STUDIO 
262 FLM VIEW 
326 mmG S 
4m SI^R 
402 WCKSR 
404 ERE^ RM 
440 GYM 
444 INKl TRK 
446 ATlf ACT 
448 TRAINING 
450 POOL 
452 TOWEL RM 
4S4 COACM 
456 FRST AID 
500 WORK RM 
502 STORAGE 
504 VAULT 
520 F OFPIOB 
522 C OFFICE 
524 6 OFFICE 
526 OFF ST 
540 

560 REC^tN 
562 DUPLIC 
564 FILE RM 
566 MAIL RM 
568 COMMONS 
582 TOILET 
640 READ REF 
700 TIC^ 

702 CHECK RM 
704 SEATING 
720 CASHIER 
740 DINING 
742 CAFE 
744 SER LINE 
746 SNACK B 
748 KITCHEN 
750 PANTRY 
7S2 DISHWASH 
760 STU ORGZ 
780 LOimCB 
782 ft0SE RM 
784 REC RM 
786 GUEST RM 

800 sm ? 

944 m BTH 
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40R PHyS PLT 
' ICO GREENKSE 
310 INSTR RM 
32a ^EER 
430 jaja^R 

4QP 

402 

300 10RK !»! 
502 SPORA^ 
504 ¥AUiT 

CI4)SEr 
522 C OFFICE 
540 OONF m 
542 imVIEK 
560 RECEPIN 
564 FILE m 
566 MAIL Rfi 
568 

580 WASHROOM 
582 TOILET 
800 SHOP 
820 GARAGE 
920 MECH EQ 
924 SLEC ^ 
926 CCmK RM 
923 FAN RM 
930 BOILER 



600 WHSJs 



502 STORAGE 



800 INASnVE 



980 REMODEL 
982 UNASSiai 
990.N(m-USAB 
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402 LOCKSR 
SSO MFRL S8R 
852 JANITOR 
854 INCIN RM 
856 TRASH 



901 CIPO?JL 
900 9tAIR 
902 ELEVATOR 
904 D ?/AITER 
906 CORRXIK^ 
908 VBSTTB 



902 ^SGH 



920 MECH EQ 
922 ELEV EQ 
924 ELEC EQ 
926 C(^R RM 
928 PAN RM 
950 BOILER 
932 PIPE SP 
942 TEL EQ 



903 REST RM 



960 RST m M 
962 RST RM W 
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Building t»ians 



The total conduct of the physical facilities inventory is 
seriously in^aired when building plans are unavailable. The doc- 
uaents serve two major purposes; firstly^ they afford the survey 
personnel opportunity to study the layouts of buildings in ad- 
vance of their going into the buildings to measure the spaces « 
and thus» make the task easier; secondly » they serve as base 
records in the development of final up-dated floor plan dia- 
which are an integral part of a perpetual space in- 
ventory system* 

During the pre-inventory period^ plans slKsuld be assembled 
for all buildings that are to be surveyed* For the purposes of 
the inventory« the most up-to-date small scale drawings are de- 
sirable* T^o sets of such drawings for each building provide an 
excellent working situation* The surveyors can carry one set out 
when th^^ inventory the buildings and record on it room number 
changes 9 rcmsdeling changes^ etc*« while in the field* when the 
building has been inventoried » the changes and notations can be 
transcribed onto the second set in a more precise manner for use 
by the coding personnel and by the draftsmen working up the tra- 
cings for the final floor plw diagramaatics* The marked up 
plans constitute an important record* Having the second set 
guards against loss in addition to providing a more accurate 
and legible record. 

Nhen small-scale plans are not available for a building* 
construction drawings must be secured* If neither are to be had* 
an on-site inspection of the bttilding for the purpose of sketch- 
ing up the floor layouts is strongly reconanended. In addition 
io re^^lar building plans* remodeling drawings should be secured 
for those buildings which have been altered* in order that infor- 
mation c«n each bidlding is as conplete as possible* A file fol- 
der should be set up for each building* properly identified by 
code and building name* to contain the plans available for the 
building* In the final stage of the inventory* the up-dated 
tracing?^ and ccpies of the floor plan diagrammatics for the 
buildings may be filed in the respective folders* Bulky c(m- 
struction drawings will need to be stored separately in some 
file order* 



Computer l^tograms 

The worth of any inventory system is measured on the. basis 
of its abiUty to idtimately provide in varied formats and in an 
expeditions manner the detailed and summary space information 
needed ^ the institution* During the pre-inventory period the 
institution's space informatiem needs must be identified and 
translated into the specific forms of the output data that the 
system will be called i^cn to generate for space reporting and 
parojecting* When the desired outputs have been established, the 
required input data can be identified and a «k»i inventory form 
structured for collecting these data. With both input and output 
clearly defined, it r^foains for the space officer to set up the 
formats of the desired reports and for « computer programmer to 
write the programs needed to machine process the data and generate 
the desired reports* 

Room Information 

The basic unit of the physical facilities inventory is the 
individual room. In order that the total building area of an in- 
stitution can be properly classified and reported, it is essential 
that the following elements be identified for each room* 

Designation: Each room must be designated with a building 
code, floor level and a unique room number. Rooms generally cpry 
numbers on or above the doors, but circulation and some mechanical 
areas, for exanq>Ie, have no such designation. The building plans 
discussed in a foregoing section of this appendix provide the means 
for locating and designating each room or space that is to be 
inventoried I 

Capacity: It is necessjoy that the student station capacity 

be r®ported~for each room assigned to scheduled iMt ruction. 

Such information is pertinent to the room scheduling process and 
is required for room utilization studies. 

Assignment: A record of the assignment of rooms and areas 
in a SSiding is an integral part of the physical facilities in- 
ventoii^. Sa^ room record must contain the code for the occtq>aiit 
or unit which is responsible for the space. This code is selected 
from the division-department code list. 

Classification: Each room imist be identified on the basis 
of its use and classified in accordance with the space class! - 
ficiition system. 



A-30 



Ares Measurement? Hie area in square feet is to be derived 
and recorded in sc»ae eonsisttmt ssnner for each of the rooas 
uhi^ constitute the net ares of a building. The actual pro- 
ceduM for «easuring a roo«r as in the case stud/, is 

described on page A-SS. The gross area is to be deterained for 
each buildliig and reported on the basis of the criteria presented 
on page A-2. 

Other Infoi^tion: In addition to the essential rooa infor- 
aaidon discussed above, the following iteas were considered to be 
usefil and were collected in the case stud/<- 

1. ' edacities of rooES such, as offices, reading rooas, con- 

ference rooas, research laboratories, etc. (These data 
were found useful for assessing the adequacy of existing 
spaces and for internal planning.) 

2. Oiaensions of rooms consisting of one or two rectangles. 
(These allowed for coopufrer confutation of areas idiich 
is highly desirable, and served as an aid in constructing 
floor plan diagraanatic tracings.) 

3. Oesi^ation, assipaent and classification of each of 
the room coofrising a suites recording of the total 
area and station capacity of each suite by the rooa 
nuaber identifying ^e suite; and use of an alphabetic 
suite identification syi^ol to identic the rooms com- 
prising each specific suite within a building. (It was 
felt that such treatment of suites would result in a 
more accurate inventory record and room utilization 

StlK^.) 

4. Percentage prorations of rooms having two or more 
assignments, two or more functional uses or a cos^ina« 
tion caf the foregoing; and a unique identification of 
each prorated portion. (These items were considered 
necessary for a more precise inventory of the institu- 
tion's space.) 

Ro<xft inventory Data Sheet 

O' - * 

A room inventory ceding x^m isust be developed for system- 
atically collecting space information. It should call for the 
specific input items and information that are to be collected 
for each room. Page A-32 illustrates the room inventory form 
developed and used in conducting the physical facilities inventory 
in the case study. In view of the vast nusiber of rooms and spaces 
that had to be physically measured, it was deemed most de- 
sirable to use a form wldch was an individual room 
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judged that such a fora vrould provide inaxiaufii 
flexibility for arranging the rooBS in rooa nmber and floor 
IweX ae(^ience prior to keypunching the data on cards, An 
added adv^i'i^age Kas the fact tl^t di'aensxons and shapes of non* 
rectangular spaces could b@ recorded on the backs of the respec- 
tive foTBs rad the areas coa|aited by the surveyors upon their 
ret^n to the inventory headquarters. However^ sore conventional 
coding fons are «q>loyed by many institutions* 

Instructions for Coapleting the Rocti Inventory Data Sheet 

E^^erience has sl^nsn that if inventory prascimel are to do 
their in an esqiedient and consistent manner* guide-lines for 
conducting the inventoxy oust be set down in writing during the 
pre-inventory period. Specific instructions with respect to 
Masuring sj^ees^ computing ncn-rectragular areas^ filling in 
the several fields of the room inventory data sheets etc,, sust 
be available in duplicated foxp for 'dist^^tion and review at 
the tiae of personnel orientation rad for referrace purposes in 
the field. Instructions for conducting the inventoxy and com- 
pleting the roon inventoxy dftta sheet, as developed in the case 
studh^, are presented below, 

liltin g Code {Box 11 : The updating code must be recorded 
on every inventory data sheet, as it is the key instruction for 
processing the data* The code is to be used as follows s 

1* Delete — to be used when it is desired to erase all 
data on the tape for a given record or records, A one 
in box 1 and the serial number will delete all data re- 
corded for the particular room Or portion of a room 
related to the serial number shown^t1ie"eht'ire room 
record, including all prorated portions, can be delved 
by recording a one in box 1, the building code, the 
floor level and the number of the room to be deleted. 

An entire floor, including all room records, may be 
deleted by recording a one in box 1, the building code, 
rad the level of the floor to be deleted. An entire 
gilding can be deleted by recording a one in box 1 and 
the code of the building to be deleted. For any of the 
abcjve types of deletions only the ^ecified information 
is tb be entered on the room inventory data sheet* 
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Change — to be used when it is necessary to change any 
or all of the data on the tape for a given soon or por- 
tion of a roosu A two in box the serial number^ and 
the corrected data will effect the change (s) on the room 
inventory file for the room or portion of a room which 
relates to the serial nun^er shown* 

If it is necessary to change aay data other than build- 
ing code» floor levels or room number for an entire room 
(including all prorated portions of that room), then a 
two in box 1« the building ccde» floor level , room num- 
ber and corrected data tvill effect the change (s). In 
either case» only those data which are to be changed 
should be entered on the data sheet* 

3* Addition — to be used when a new room or prorated por- 
tion of a room is to be added to the inventory file* If 
a room is to be added to the file« a three in box 1 and 
all of the data for the room except serial number must 
be entered on the form* If a new prorated portion of 
a room is to be added» then a three in box 1 and all 
of the data for the room except serial number^ dimen- 
sions or actual area must l^e entered on the data sheet* 

Serial Number (Boxes 3* 4» S and 6) ; this number will be 
serially assigned l>y the ccmputer when ail z^ms and portions of 
rooms have been sorted by card number » within floor level , within 
building code* the nua&er will then serve as the control field 
when deleting or changing existing records but will not be iised 
when adding new records. Inasmuch as it is assigned by counter » 
it is not used during the initial inventory* The serial number 
will be numeric and right justified without leading zeros. 

Building Name and Code (Boxes 7* 8* 9 and 10) ; Consult the 
bwiilding code list Iror the bidlding name an^ code. Record the 
building name (or abbreviation of name) on the line i/idicated, 
and the building code in the appropriate 'oxes* Hie building 
code should be right justified without leading zeros* 

» Floor ^yel (Boxes 11* 12 and 13) ; Each floor level should 
be designated by a unique n^er« e«g»» first floor — 01, second 
floor 02, first basement — Bl, etc* Mezzanines require an 
additional designation; e.g*, the mezzanine level between the 
first and second flooiK shbuld be designated OIM, whereas such a 
level occurring between the first and second basement floors 
should be designated BIM* In the event of a mezzanine level 
occurring between the first floor and the first basement, a des- 
ignation 3*M should be used* The floor level designation must 



be entend In boxes 11 ^ 12 and 13 with a nunexic or *= 8 ?* in box 11 « 
Box 13 shctuId-Oontain an * when dosigiiating a oezianine level 
but nist remain blank when recording other flc»or levels* (See 
Figure I on page A-36.) 

Room Number (Boxes 14< 15, 16, 17> 18 and 19) : The number 
^curring on or abwe ^e door of ^he toot should be used to des- 
ignate the room in the inventory whenever possible* If no number 
exists t or if duplicate room numbers occur, then & proper room 
number must be, assigned according to the following rules: 

1« Generally a room is a space separated from other spaces 
by at least 6 * 6 ” partitions or floor- to-ceiling walls* 

2« Each room (including circulation spaces) must have a 
unique nunbor* 

3* The room number should indicate the floor level if 
possible* 

4* Rooms on a iRtezzanine level should have a leading *•^f* 
designation* 

5* Rooms below grade jhould have a **B” designation* 

6 * A rocxn or rooms off of a room should have a single let- 
ter stsffix beginning with the letter **A*'* 

7* The numbers IOO 9 200^ 300, etc*, on each floor level 
should be reserved for circulatory spaces* A suffix 
"code** such as the one shown below may be used to give 
each space a xinique designation* 

A through G — stairways 
H throu^ I — elevators 
j through Z — corridors and vestibules 

The letter 0 should be used only when necessary, due to 
the fact that it may be confused with the number zero* 

If more circulatory spaces occur than there are 'suffixes 
to accoimnodate them, then the thousands series may be 
instituted to follow 6n the hundreds* 
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5xan5)les of the coding system for two typical room numbering 
schemes and their corresponding floor levels are shown in Figure 

if 



Floor 

Level 



a 


'M 


3 


1 


“1 


— j 


ID 


2 


H 


ID 






E 


1 


H 


[|3 






E 


' ' * 


M 


m 




mammm 


[Q 


1 


H 


HE2 





100 *s Series 
Room Numbers 



1000* s Series 











n~ 


1 




1 


1 J 


n 




1 


14 


15)16 








i4 


15 


[lb| 


N 


00 


19 














' 






S 




1 










6 


6] 


“7 


nr 


|m 




2 


tf 


1 


A 




M 




“15 


6 


1 


A 






2 


0 


i 


A 








6 


6 


I 


A 






1 


T 


t 


a' 




M 


1 




0 


' i 


A! 






1 


6 


1 


A 






1 


,0 


0 


ii 


A 


M 


B 


* 


6 


1 


A 




M 


ft 


0 


0 


'i 


A 




B 


1 


0 


1 


A 




B 


1 


0 


0 


i] 


A 


M 


B 


1 


0 


i 


A: 




X 


T 


0 


0 


1 


A 




B 


2 


0 


1 




i. 


•% 

D 




uM 


0 


1 


Al 



Figure 1: Exasples or the coding of two typical room numbering 

schemes and their corresponding floor levels* 



Inasmuch as it is impractical to illustrate the manner in 
which all room numbering schemes may be coded, the general 
specifications shown below nsist be followed when filling in 
the boxes for the room number designation: 



Box 14 — Alphabetic 
Box 13 — Alpha-numeric 
Box 16 — Alpha-numeric 



Box 17 — Numeric 
Box 18 — Numeric 
Box 19 — Alphabetic 



(The above system is incorporated in all of the computer 
programs which have been written for the purpose of machine 
processing the inventory data*) 



Number (Box 20) : The card nunber is used in conjunc- 
tne building code, floor level and room number to giv< 



Card 

tion with tiie Dwiioing coae, ricor levei and room number to give 
each prorated portion of a room a unique identification; thus 
assuring that the pi?orated portions will remain in the correct 
order during a computer sort. 



Initially the coder should assign a zero card number to 
every room since no rooms are to be prorated at this stage. Diir* 
ing the departmental update, however, card numbers are to be 
assigned sequentially to each prorated portion of a room , 
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Percent ox Proration (Boxes 21, 22 and 23); Percent of pro- 
ration will apply in the folXcf#ing cases: (a; when a room is 

shared by and assigned to two or more departments; O’) vben a 
room serves two or more factional uses (i.e.j, two or moz-e 
categories and/or room types); and (c) when some combination of 
the foregoing occurs. Du^ng the initial coding of assignment 
and functional use for each roosj no proration is made and the 
figure 100 is entered in boxes 21, 22 and 23. (If past records 
reflect splits in assignment or functional use« the assignment 
and functional use having the greater prorated area should be 
shown on the data sheet.) hhen the initial print out of the 
space inventory is zi^ated by the -departments, the proper pro- 
rations should be secured with regard to assignment and/or 
functional use. In this way the prorations will become a part 
of the inventory record. The pxorations are to be coded in such 
a \tsy that eadt portion of a room is identified as to its respec- 
tive number of stations > assignment, specific category and room 
type, and percentage of proration. The computer applies this 
percentage and the total area of the room to calculate prorated 
areas. The percent of proration entered in boxes 21, 22 and 23 
should be right justified without leading zeros. The sura of the 
prorations of a room must always equal 100 percent. 

Number of Stations (boxes 24 , 25 yd 26) ; Ihe nusber of 
stations should reflect the capacity of the room. Every station 
figure must represent the number of peroons — students or staff, 
according to the type of room — that are being accommodated in 
the room ^ one time . (The above also applies to a portion of 
a prorated room.) 

For the purpose of a roora utilization study it is necessary 
to obtain station counts for all classrooms and instructional 
laboratories. Additionally, an institution may record station 
counts for offices, research labs and other types of facilities 
if the data can be put to use. The inventory teams may count 
and record number of stations for rooms in buildings which are 
l^ysically measured . Station counts can be ftirther derived and 
checked at the time of the departmental updating of the space 
inventory. Previous records of room capacities may also be used 
as a check in establishing number of stations for specific rooms. 

The figure representing number of stations which is entered 
in boxes 24, 25 and 26 should be right justified without leading 
zeros. 




A-37 












^srtnent N a ae» Di v ision-D e partmgnt Co d e {Boxes 27 sad 28 g 
29 > 30« 31 aad 32^ : Kho physically measuring a room 
the inventory teas should write in the abbreviated departsent 
name on the line provided on the data sheet i£ the assignment of 
the rooB can be ascertained* The filling in ox the division « 
departuent codes should be reserved for the coder who will work 
from a code list set hy the inventory coordinator* The divi- 
sion code (boxes 27 and 28) designates the school « college or 
adninistrative unit which contains a given dq^arttdent and aust 
be uni<|u3 within the institution. The department code (boxes 29« 
30, 31 and 32) designates a specific department within a division 
and oust be unique within that division. In the coding process 
both the division ai^ department codes should be right justified 
with leading zeros. 

Room Type, Category and Room Type Codes (Boxes 33. 34 and 
' 36> 37i and 38) :'- it is very helpful to have the 

inventory team write on the line provided a brief description 
of the apparent room type at the time the physical a©asur«sents 
are taken. Study and interpretation of the Space Classification 
System will insure a nor© accurate recording of room type by the 
surveyors. 

It is the responsibility of the coder (being familiar with 
the category definitions) to enter the proper category code in 
boxes 33, 34 sjid 3S« In addition, he will enter in boxes 36, 

37 and 38 the code for the room type which most closely reflects 
the usage of the space. Both the category and room type codes 
should be right justified \^th leading teroso 

Suite Identification (Box 39): The suite identification is 
used to designate each of the rooms which con^rise a particular 
suite by means of an alpha-numeric. A suite is defined as two 
or more rooms which are used as a single iinit to acccmmiodate a 
single fimctional use. The suite identification is intended 
primarily to provide a better record of instructional facilities 
for which utilization figures need to be derived. 

Initially, the area and station figures should be recorded 
for a room whether or not it is part of a suite. The coder may 
at this time identify those instructional roos^ that are known to 
comprise suites by use of suite designation letters. During the 
departiisental update all instructional suites should be identified 
and the room susiber which is used to designate the suite in the 
timetable should carry the total area (in boxes marked ''actual 
area'O and total stations for the suite. For the otlier room or 
rooms conprising the suite, asterisks are to be inserted for 
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wu«w cf stations and foar actual area^ idth the ms^ber of aster« 
isks identifying the aagnitude of the capacity mA area figures* 
The actual dia^nsions for each rooa can still be saintained <m 
the tape if they are recorded <a the fora^ 

Rectangular Sp^e; A room will be considered rectangular 
if its sh^e is such that the ar^ is nade up of one or two rec* 
tangles* A rooa that is shaps4 in such a way that it requires 
three or sore rectangles or a shape ether than a rectangle to 
define its area will be considered mm*rectangiilar* If a roon 
is rectangular tins ar^a will be calculate by the con|)uter from 
the prlaary and s;^ccmdary dis^nsions and no actual area figure 
is to be recor^^l on the data sheet* All dinensions should be 
taken froas i<mer wall to inner wall* 



1 * 



Prinary Disensions If the sh^)e of the rooo is such 
that one rectangle defines the area of the toom, then 
it is necessary to measure only the prinary diiaensions^ 
Sj snd i}2* 



a* (Boxes 40* 41 and 42; and 43 )— the dioension 
par<illel to a line fron the door throu^ tdtich one 
enters to the ^posite wall* Record the number of 
feet in boxes 40 , 41 and 42 , This mteijer should be 
right justified idthout leading zeros. Record the 
nearest quarter foot in inches (O’*, 3”, 6*» or 9*») 
in box 4Se 

b* ©2 (Boxes 44, 45 and 46; and 47) th© disension 
peip^dicular to Dj, The number of feet should be 
right justified without leading zeros and recorded 
in boxes 44, 45 and 46* The nearest quarter foot 
in inches should be recozded in box 4?« 

2, Secondary Dimensions — If the sh^pe of a ro^ is such 
tliat two rectangles are needed to define the area, then 
both the primary and secondary dimesisiems caist be re- 
corded. The primary dimensions should jpeflect the lar- 
ger area vdtlle the secuudary dliiensions reflect the 
smaller* (It should be noted that when a rooa can be 
divided into two rectangles, it may be done in two ways. 
In the interest of consistency, it is memmended that 
the room be divided in such a tmmeT that the area de- 
fined by Dt and Dg be as large ^ possible*) 



D.' (Boxes 439 49 and SO; and SI}— the diwnsion of 
tAo cmaXior rectangle ifhich is parallel to Re- 
cord tl« Eunjb«r of feet in boxes 48, 49 and SO# 

This nuiber should be justified without 

leading zero.?# Record the nearest quarter foot in 
indies (0”, S”, 6*S or S’*) in box SI# 

b# (Boxes 52, S3 aod S4; and SS) -- the dimension 
of^the ^issller rectai\gle which is perpendicular to 
D|. the nuadier of feet should be ri^t justified 
without leading zeros and recorded in boxes 52, S3 
and 54# The nearest <{uarter foot in indies should 
be recorded in box 55 1 

Wwi-Rectangul» Spaw; A non-rectangular space is one 
whose shape is such that it requi,res three or more rectangles or 
a shape other than a rectangle to define its area# The dimen- 
sions recorded should be taken ^roia inner wall to innclr wall and 
must define the total area of ths tcon# 

1# Actual Area (Boxes 56^ !S7, 58, 59, 80 and 61} — The 
dimensions which de£in;:> * total area of a non-rec- 
tangular space should written on the back of the 
data sheet on diich the room ni^>er is recorded# It 
may also be helpful to sketch tbe spaces on the back 
of the data sheet# 

The coders should calculate the actuql areas of 
Don-rectangular spaces V means of desk calculators 
and enter tliese figures in boxes 56, 57, 58, 59,60 
and 61# The area figure should be right justified 
without leading zeros# All actual area conputetions 
should be checked by the team sipezvisor or inventory 
coordinator prior to keypunching the data# 

Inventory Personnel 

The overall task cf developing and conducting a perpetual 
inventory system at a large institution is a major undertaking 
requiring a vast amount of organized effort# The success of the 
undertaking d^ends in large measure on the expeHmce and, more 
often, dedication of the persons assigned to the task# This sec- 
tion describes the organization and personnel required to accom- 
plish such a task and reflects tlm experience of the case study^ 
The organizational chart on page A-41 assumes the existence of 
a space office and the staffing of the space inventory operation 
under the director of that office# Of the inventory personnel 
identified in the organizational ch^, the director of the space 
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of£ie«| the lisveiit^ eoordimtor sod the seereta!?isl help m>* 
he viewed «s pestseneht staff paopls* The teaii st 2 pe:^isor and 
the suxvey^cS ^os^xising the inventory teans my be teitporasy ' 
worhersa Tiie coepister prograsBsaer» pzofessional draftsnan^ codecs 
and h^taish ^ezsitors my he pemanent staff aesibers' in the 
space office o? they say be drawn upon froti other caaims op^- 
ations* For institutions cci^arahlo in site to the University 
of Wisconsin^ Hadison Calais « the inventory personnel recci^?ended 
are shown below# 

Inventory Coo^inator; Preferably a full tine staff person 
at the inStiitotion who iias a knowledge of the physical facilities 
and their usage. This individual is needed to perfora the fol- 
loffing functions: 

1. Coapile the building code list. 

2. Coipile the division«-departaent code list. 

3. Develop a space classification system. 

4. S$$t up a building plan file. 

S#,. Devise a systea for deslgi^ting rooas and floor levels. 

6. Design a rooa inventory fora. 

7. Write instructions for conducting the inventory. 

8. Detexaino the order in which the t^uildings aro to be 
inventoried. 

9. Prepare a letter to deans » directors and department 
heads e^qplaining the purpose of the inventory. 

10. Conduct orientation sessions with student surveyors and 
other inventory personnel. 

11. Notify departments and/or custodians as to the approxi* 

. * isate time that inventory teans will be in to measure 

their spaces. Arrange for access into all rooms and 
s^ces but keep survey personnel out of ha^^rdous areas. 

12. Secure and provide the raweyors with the most vp-to- 
date plans for the buildings to be inventoriedo 

13. Make a final check of the inventory data for each build* 
ing to ai^sure cos^leteness, proper room and floor desig* 
nationi and corl'eCtness of coding. 

14. Perform the functions of the team supervisor until he 
is appointed. 

15. Meet with inventory personnel daily to resolve queS'» 
tions which arise relative to the inventory procedure. 

16. Coordiiiiate and generally supervise the total inventory 
effort and assist with measuring* ceding* etc.* to 
keep the inventory cm schedule. 




Tesp S^ 9 er<yisog: If thjre© or raoxe teaas are worldiig 

in the fiet^V teaa supervisor my be ^pointed to assist the 
inventor}^ coordinator in es^diting the inventory* From the ex* 
perienee of the c^e study j it is r^.oiaaended that such a person 
he selected from the surveyor group after two or three weeks of 
inventorying* The selection should be made on the basis of re* 
sponslbilityi coi^rehension of the total inventory process^ and 
ability to manage people* This individual would perform the 
following functions: 

1* Provide detailed siq^ervision for the teams* 

2t, Sehe^le teams to buildings* 

3* Compute all non*rectangular areas* 

4* Check inventory data by building for completeness and 
corxectnesse 

S* Check the room numbering scheme of each building for 
compatibili^ with the room numbering system set up 
for the inventory* 

6* Punch mid bind room inventory data sheets* 

7* Substitute for absent team moi^rs* 

T1nree*aan Inventory Teams; In conducting the physical feci* 
lities inventory in tKe case study » it was found that thrce*man 
teams were very efficient for physically measuring space* The 
ntisber of teams required to inventory an institution* s space is 
contingent upon the volume of work that needs to be done and the 
time period allotted for acconplishing the task* Eiqperience 
showed that one team* working during the institution's regular 
eight hour day* could inventory 20*000 net square feet of space 
per day on the average* Student surveyors were eaployed in the 
case study* It proved valuable from the beginning to designate 
one member of each three*man team as team captain* this indivi* 
dual coordinated the team effort and answered directly to t$^e 
team siipervisor and inventory coordinator for the actions of the 
team* 

In the case study the time schedule allowed for the inven* 
torying of the physical facilities during the summer period* ^ 

Tnis may be the more opportune time to conduct an extensive in* 
1 /erstory since approximately sixty working days can be scheduled 
over such a period* fulltime student help is likely to be more 
plentiful* and facilities may be less heavily used* In staffing 
the teams* upper class students (preferably Engineering ma* 
Jors) may be sought* Eiqierience proved* however* that students 
from other disciplines make excellent surveyors* In general* the 
enployment of student help is recoxnended* 






Each three-ican team would perform the foIloid.ng fimctionss 

1, Physically measure* each space ia the buildings assigned 
to the team. 

2, Correct the building plans to reflect any changes in 
floor lay-out* 

3* Develop sketches for buildings for which no plans are 
available, showing floor layouts and room numbers. 

4i Assign nuE^^ers to rooms which do not carry numbers on 
or above the doors as well as to n$m-assignable spaces 
such as circulation areas. Make room number changes 
when existing numbers conflict with the room numbering 
system set up for the inventory. Record room numbers- 
on building plans. 

5* Record the required room information on the room inven- 
tory data sheet. 

Computer Programmer: In view of the growing need for space 

information, a computerized inventory system should be employed 
by any institution having electronic data processing facilities 
available. Programming services may be secure by arrangement 
from a computer operation on the caapiis or a computer programmer 
may be brought onto the staff of the space office. The latter 
is more desirable, A fulltime programmer was required in the 
case study. Such a person is needed to perform the following 
functions: 

j 

1. Review space management procedures as they are being 
developed to identify those appropriate for computer- 
ization. 

2. Review data collection forms and the structure of input 
information to insure that they are amenable to computer 
processing. 

3. Write and test the necessar^^ computer programs i 

Draftsmen : The services of draftsmen will be required for 

developing floor plan diagrammatic tracings for all buildings in 
the inventory. The availability and condition of small-scale 
plans as well as the overall quantity of tracings which must be 
generated will determine the manpower required to accomplish the 
task. Part-time student help may be employed if brought under 
the direct supervision of a professional draftsman experienced 
in architectural drawing. 

Coders: Based upon the experience of the inventory, one co- 

der is needed for each three-man team. Individuals familiar with 
the btdlding spaces and their assignment are most desirable^ 




In th© interest of consistency and accuracy, a minimuia nimiber of 
persons should be involved in the coding of assignment and fiaic- 
tional use of rooms* Inventory coders are required to perform 
the following functions: 

1. Bnter the itpdating code, assignment and functional use 
for each room; also the number of stations and serial 
number when necessary. 

2. Check the cosq)utations of all non-rectangular areas. 

3. Check room inventory data sheets against building plans 
to assure that a data sheet exists for each room. 

4. Substitute for absent members of the inventory teams. 

Keypunch Operators: Keypunching and veriifying services may 
be secured by arrangement from a coc 5 >uter operation on the cam- 
pus. Some space management operations may be able to justify 
having such pezsoimel on their respective staffs . In either 
case, these indi/viduals would be responsible for keypunching and 
verifying the datac 



Secretarial Assistant : A fulltime secretary is needed to 
perform the office tasks generated by the inventory if it is con- 
ducted in a concerted manner. 

Conducting the Physical Facilities Inventory 

l^hen the pre-inventory tasks have been completed, and the 
required personnel are engaged, the actual inventorying can be 
undertaken. Effective organization and coordination of the to- 
tal process is to be emphasized from the beginning. Inventory 
persormel must be trained and deployed in such a manner as to 
minimize the need for re-doing any portions of the inventory. 

Data Collection 



In the case stufy, the actual measuring of all building 
spaces on a room-by-room basis was determined to be the best 
procedure for securing the necessary input data. Scaling of 
construction drawings was not feasible, generally, due to the 
out-dated condition of plans and the inexperience of the student 
surveyors in reading construction documents. 

It is recommended that the inventory system provide for ma- 
chine computation of room areas whenever practical. In the case 
study, only the areas of rooms con^rised of three or more rec- 
tangles and those having non-rectangular shapes were conq)uted x 
manually. 
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An orientation period for survey personnel should be set tip 
for the following purposes: (a) to es^lain the overall process 

and objectives of the physical, facilities inventory; (b) to re» 
view the instructions for measuring spaces and collecting the^ 
relevant data; (c) to interpret the ruies-of-thumb to be applied 
in inventorying the institution's spaces; (d) to prescribe the 
conduct expect^ of surveyors when measuring spaces in buildings; 
and (e) to conduct a trial inventory of one building on the 
caspus. 

The trial inventorying of a building simultaneously by all 
teams is considered to be a very important part of the orienta* 
tion process. The building should be relatively sinple yet wght 
to contain spaces which accommodate a variety of uses and which 
are assigned to a number of departments. IVhen the teams have 
cos^leted inventorying the trial building» they can be assembled 
in a meeting for the purpose of reviewing and comparing the re« 
suits of the team efforts* Differences can be studied and re- 
solved. In general » it is felt that a two or three day period 
of orientation can do much to insure that the total inventory 
will be conducted in a more consistent and proper manner. 

A letter e:q>laining the purposes of the inventory and re- 
questing cooperation with the survey personnel should be sent to 
all deans« directors and department chairmen and additional cop- 
ies should be carried by the surveyors. (It is strongly recom- 
mended that this letter be signed and sent out by the adminis- 
trative head of the institution.) A system for scheduling teams 
into buildings must be implemented and telephone arrangements 
made with administrative units a day or two before teams are to 
go in to measure their spaces. At the time of such contact ^ 
arrangements can be made for securing keys to spaces or for a 
person to unlock the spaces. Inventory personnel should be 
apprised at this time of areas which are hazardous and those 
which need to be surveyed with greater care because of the 
equipment contained therein » on-going (Experimentation , etc. 

As the surveyors move throu^ the buildings they must remain 
cognizant of the fact that they are guests of the building occu- 
pants and that courteous behavior is to be demonstrated at all 
times. If a team should enter a room, for exanple, in which a 
class or conference is in session, the intrusion should be excu- 
sed and the space inventoried later when unoccupied. 
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As alluded to before, a three-iran surv^ team — with one 
member designated team cs^tain — > was found to be an efficient 
unit* Such a team structure provides that two men can manipulate 
the tape and take dimensions while the third man unlocks ai^ 
locks doors, records the data, and — vdien necessary — makes 
floor layout and rocKn number changes on the existing building 
plai!is, or sketches floor layouts with room numbers for buildings 
having no plans* (Small buildings are somewhat the exception* 
E:q>erience demonstrated that they can be scheduled in groups and 
efficiently inventoried by two-man teams*) After two or ttree 
weeks of work in the field, a surv^or exhibiting tlie desired 
aptitudes may be appointed to the position ©f team supervisor^ 
and given the responsibili^ of ssxch of the detailed siipervision 
and work heretofore performed by the inventory coordinator* The 
coordinator vdll need to give increasing time and attention to 
the coding Jind processing of the inventory data and the eventual 
production of the required inventory reports. 

The physical facilities inventory should start with the sim- 
pler buildings — such as classroom-office buildings— and pro- 
gress to the more complicated such as research buildings. When 
building plans are available, they should be studied by the sur- 
veyors in advance of their going into the buildings to inventory 
the spaces* 

It was found that less supervision was needed when the teams 
were required to report each morning at the inventory headquar- 
ters to pick up equipment and supplies and receive their work 
assignments for the day and to report back at the close of the 
day with the results of the day*s work* The retuini of the sur- 
veyors one-Suilf hour early for tl» purpose of clarifying ques- 
tions and checking over and sequencing the data sheets proved 
to be a useful practice* 

The room inventory form developed for the case study was re- 
ferred to earlier as were the instructions for conpleting this 
form* Both should be studied carefully by the inventory per- 
sonnel to insure th&t the required input data for each room will 
be properly derived end recorded* 

Special Problems and Suggested Solutions^ 

In dimensioning large complex spaces, it is suggested that 
chalk marks be made on the floor to provide a visible record of 
the areas measured. 
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Generally, measurements should be taken at chest height when 
using a 16 foot tape or when spanning a distance up to 30 feet 
with a 50 foot tape. Special care must be exercised to insure 
that the tapes are pulled tight. Measurements exceeding 30 feet 
should be made at floor level and the baseboards taken into 
account . 

All spaces that have a minimum ceiling height of 6*6" should 
be KSciSured. Exceptions, however, are transformer rooms, parti- 
cle accelerator rooms, disease labs containing on-going experi- 
mentation involving contagious elements, and other such hazardous 
areas. Spaces in which experijnents are in progress — which re- 
quire a controlled environment or which may be disturbed by the 
surveyors — should be measured only under the supervision of a 
representative of the department. In lieu of measuring spaces 
such as those enumerated above, the dimensions may be secured by 
scaling up-to-date construction drawings. 

The area recorded for a stairway or elevator on a particular 
floor level should reflect the two-dimensional projection of the 
space at that level. In older buildings, where stairwells may 
not exist, this projection into two dimensions may present a 
problem. In general, any area under a stairway which has a 
height less than 6*6" should be included in the area of the 
stairway for that level . Stair landings on a particular floor 
level should also be included in the area of the stairway . The 
arbitrary dividing line between a stair landing and a corridor 
must be established by the survey team ?md shown on the floor 
plan diagrammatic by means of a broken line. 

Generally, a corridor should be divided into sections when 
right angles occur and a unique number should be assigned to each 
section. Since the divisions are arbitrary, the division lines 
must be marked on the floor plan diagrammatics by the surveyors. 
When safety codes require that a lane or ’'phantom corridor" be 
kept open in a large open area for the purpose of ready egress, 
such a corridor should be indicated on the floor plan diagram- 
matic by means of broken lines and its area prorated out of the 
total area of the room. 

The areas of closets which were contiguous to specific rooms 
were included in the total room area figures. Initially in the 
case study, such spaces were shown independently l 3 contiguous 
areas as well as being included in the respective room area 
totals. It was found, however, that the square footage in con- 
tiguous space was not great enough warrant reporting it unto 
itself. 
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Partitioned spaces should be designated v;ith a tmique number 
only if the fixed partitions are 6*6” or tnore in height* Fixed 
partitions less than 6*6" in height and movable partitions should 
be disregarded inasmuch as the xco>& area can be prorated on the 
basis of multiple room uses which nay be accommodated in the 
room* 

To assist the coders in determining the assignment and func- 
tional use of a ro(»n» the surveyors should note on the data sheet 
the department occii^yying or maintaining the space and the appar- 
ent room type. 

, As stated previously, the room numbers recorded on the room 
inventory data sheets should agree with the room numbei'S shown 
for the respective spaces on the floor plan diagrammatics and, 
if at all possible, these should conply with the numbers on 
or over the doors of rooms* 

The Initial Room Inventory File 

As the building space is inventoried the room inventor>' data 
sheets naxst be checked for conpleteness , arranged and bound for 
keypunching on cards* Three-ring binders are suggested for the 
latter >purpose<. As the card records are read onto tape, computer 
audits of the data should be performed and cards containing de- 
tected errors rejected. A listing of these computer audits is 
found on page A- 69, The resulting room inventory file tape is 
used to print out the preliminary space inventory report by 
building which should be visually scanned for additional errors; 
e.g*, rooms missing from both the inventory report and the error 
diagnostic sheet, and. inconsistencies betv;en floor level des- 
ignation and room number* The procedures used in correcting the 
inventory record at this time are the same as those applied in 
the maintenance of the inventory file, as described later in 
this section* The updated room inventory file can now be used 
to generate a revised report by building which may require fur- 
ther clean-up* 

If the inventory is extensive, as was the situation in the 
case study, this task may be acconiplished in two or more phases 
in order that the inventory workers can effect the clean-up of 
the data printed out for the first segment of the inventory while 
the measuring and coding of the remaining spaces is simultane- 
ously brought along to the print out stage* \ihen the several 
phases of the inventory have undergone clean-up, the respective 
files can be merged and used to generate a single revised report 
containing all of the inventory data* The space inventory by 
building is the report most basic to the initial inventory pro- 
cess as well as to the maintenance of the room inventory file* 
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Ihe Floor Plan Diagrarjsiiatics File 



Floor plan diagramiatics for all buildings in the inventory 
need to be developed on tracing papsr in single line fors, shoe- 
ing ^e floor layout, rooai numbers and such other infonastion as 
tte institution may consider pertinent to its inventor/, (See 
illustration on page A«»51.) Ihe tracings must be kept up-to-date 
so that sets of floor plan diagrammatics by buildi.ng can be gen- 
erated for the total inventoiy when reqtdred. 

It was necessary to employ the most expedient procedures in 
developing a file of diagransiatic tracings for the case study 
became of the great volume of tracings which had to be genera- 
ted in a relatively short period of time. An institution having 
no time restrictions or having a smaller volume of drawings to 
turn out might employ the conventional and direct procedure of 
drafting the diagrammatics to a desired scale from the con- 
struction drawings. The use of micro-film equipment should be 
explored, particularly by large institutions . With such equip- 
ment large construction drawings can be placed on micro-film and 
printed in a size suitable for direct tracing of floor plan dia- 
gr amm a t ics . A check of state agencies responsible for pid)lic 
buildings may turii up a micro-film file of the institution’s 
buildings. Such a file, contained in the Bureau of Engineering 
for Wisconsin, was made available to this projev"^ and was used 
to a significant extent in the development of floor plan diagram- 
matic tracings for Urdversity of Wisconsin buildings. The floor 
plan diagrammatics file must be started early in the inventory 
process in view of the time required to generate the file. IVhen 
the inventorying of the institution’s space has been completed, 
a tracing for each floor in the inventory must be on hand so that 
a proper quantity of each of the floor plan diagrammatics can be 
produced. The diagrammatics are essential to the ui;)dating of the 
inventoz>’ with departments as discussed in the following section. 

The Master Room Inventory File 

The initial space inventory report by department and the 
floor plan diagrammatics must be reviewed* by the departments 
for errors. At this time prorations of rooms should also be 
made and recorded on the print outs, 'fhe procedural steps for 
conducting the departmental review are discussed later in this 
appendix under the heading ’’Institutional Update." 
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It is recoffiiBsnded that each departaent appoint a s?©prssen« 
tative who vdll be responsible in all inatters relating de» 
partaental space* The space office should conduct orientation 
meetings involving the departmental space representatives for 
the purpose of acquainting them with their responsibilities* 

As a result of the departmental review, corrections and/or 
changes should also be made on the floor plan diagrammatic 
tracings* l^en updated reports have been run and the corrected 
floor plan diagrammatics produced, both the print out record of 
the department *s space and the appropriate floor plan diagram- 
nstics should be sent to each department as its record of assign* 
ed space* 

The Space Inventory Reports 

When all departments have returned their respective copies 
of the updated space inventory print out, and corrections and 
changes have been coded and keypunched, the card data are audited 
in a card to tape operation* Errors detected by the counter 
audits or by visual scanning must be correctd* (A final updat* 
ing of the room inventory file may be necessitated by the room 
utilization survey*) At this point final space inventory reports 
may be run* The several reports generated in the case study are 
enumerated below and a sanple page of each report is shown* 

1* Space Inventory Report by Building* 

2* Space Inventory Report by Department* 

3* Space Inventory Report by Category (detailed)* 

4* Space Inventory Report Category within Building 
(sumjaary) * 

5* Space Inventory Report by Category within Department 
(summary) * 

Three of the column headings appearing on the space inven* 
tory reports by building and by department may require further 
e;qplanatione Prorated areas necessitate the use of both a M^F 
code and a card number* The code identifies the types of 
prorations which are: 1 ** multiple functional use; 2 -- multip- 
le assignment; and 3 — a combination of the foregoing* A 
card number is assigned to each portion of a prorated room* 

These numbers run sequentially from zero through nine for a 
particular room* The serial number is used as a unique control 
field for each room or portion of a room* It is assigned by the 
co!^iter and v/ill, therefore, change each time the file is 
updated* 
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The Data Processing System 



Appendix E contains a generalized flow chart representation 
of the data processing systems developed for the methodology. 

The system which supported the physical facilities inventory 
in the case study is shown as one section of this chart. A 
brief description of each integral part is included. Although 
the systems were implemented by specific available hardware, 
all computer programs were written in COBOL to provide maximum 
future compatibility. The computer programs written for the 
methodology are supplemental to this report. 

File Maintenance Procedure 

A perpetual space inventory requires that the master room 
inventory file reflect as nearly as possible the actual space 
situation at any point in time. The supplemental update allows 
the space office to keep the file current with regard to major 
changes while involving a minimum number of persons from the 
outside. However, some changes may not come to the attention 
of the space office through the supplemental iqpdate. Therefore, 
an institution-wide update is required periodically at which 
time departmental space representatives are asked to assist in 
correcting the space inventory. Since institutions are generally 
concerned with the reporting of their physical facilities and^ 
loom utilization on an annual basis, such an institutional update 
may be conducted over the early months of the fall. By applying 
the techniques identified above, it is expected that a space 
office can maintain the master room inventory file in a reason- 
ably cuirent form. 

Supplemental Update- 

Additions of space reflecting new construction, acquisitions 
and new leases; deletions of space reflecting razings and can- 
celled leases; and changes in the space reflecting remodelings, 
major reassignments of space and the correction of errors are 
effected by means of the supplemental update. The procedures 
for maintaining the master room inventory file by this method 
are shown in the form of a network on page A-59 to which either 
PERT or CPM techniques may be applied. It is assumed that the file 
maintenance would begin iinmediately after the institutional 
update has been completed. The seven branches of the network 
are discussed in the following pages. 
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New Constructions The s^co office sh^ld be provided a 
listing of* ill approved building projects with the approximate 
net -assignable, net and gross figures set forth for each project. 
Ths anticipated dates of completion of these projects sssst be 
shown, as well. The usual confusion betweci^ the architect’s 
rocm numbers and the institution’s room'imiabo^ can be eliminated 
by requiring the architect to designate the rooms with the in* 
stitution’s numbers on the construction drawings* "nius, the 
.space office can perform a scaling of ti^ construction documents 
using the assigned roMi nun^jers which will, remain virtually un- 
changed after occupancy* 

When constructi«i drawings are in hand for a new building, 
space office personnel can perform a take-off to determine the 
areas of all rooms and spaces and the gross area of the building* 
At this time rooa diaensiens and actual area fibres for non- rec- 
tangular spaces, as well as available preiimirtsry assignment and 
ip®n use infozTnation may be recorded on room inventory data 
sheetSs Preliminary floor plan diagjrammatic tracings shou.ld be^ 
developed for the building for reproduction and dissemination ir 
they Jire not provided by the architect » The code and name of the 
new building must be secured from the campus agency which desig- 
nates new buildings for the institution’s accounting code manual* 

When the room inventory data sheets have been cos^ieted for 
all spaces in approved buildings the data may be ke^unched on 
and read onto tape for the purpose of generating si^iple- 
sental reports of the anticipated space by building, department, 
and space category* If their volume Is not great, the data may 
be processed manually from the room inventory data sheets in^ the 
desired formats* In either event, the data ars to be maintained 
as a separate record and are not to be added to the master room 
inventory file at this stage* 

As the building construction. progresses, change orders af- 
fecting the pl^sical layout of the building should be filed with 
the space office so that changes can be effected on the floor 
plan diagraiEmatics and in the preliminary inventory of the build- 
ing spaces. Additionally, as room assignments are finalized and 
room uses fixed, the file slu)uXd be updated accordingly* 

As buildings are completed, inventory workers shoijld sake 
on-site inspections to assure that the floor plan diagrammatics 
and preliminary data are correct* It is suggested that the 
architect be required to furnish small-scale as-built drawings 
for each new building* If such drawings are not forthcwning 
from the architect, then some agency on the caii^rus must be made 
responsible for developing building sets of floor plan diagrai^ 
aatics* 







Ac^isltioixs ; V^heis buildings are acquired by the instifei" 
tion ’ tne slssuid receive nctification throu^ sobs 

forstai stateBent< An cn-site inspection may be reqtdred to es- 
tablish wEiCtber or not the space is usable and can bo assigned 
to institutional functions* If it is judged to be ntm-iusable 
it. should be scheduled for razing and no further action need be. 
taken by the spa^:® office* If* at the time of the on-s^e in- 
spection* the space is judged to be usable, its general condition 
should be assessed and noted, sketches of the floor layouts 
Bade, S3id the approjdmste square footage determined* If the 
space is to be assi^ed in its acquired condition, then the 
space office should develop the r^uired flo^ plan disgriusnatics 
for the building, establish the room numbering schese, measure 
the rooms, and identify the assignment and functional use of 
e^h room* A room inventory data sheet needs to be cc^leted 
for each space and the data keypunched on cards and stbied in 
the supplemental update file* - 

Leases; If existing facilities are insufficient to fill 
the requests for space, it may be necessary for an institution 
to lease space* VJhen a lease has been approved the rotsms sust 
be physically inventoried according to the procedures (mtiined 
above for acquisitions* 

Ratings s hken a building is scheduled and approved for 
razing the space office should receive formal notice of the es- 
timated date of the razing* At the time the razing is actually 
underway, the rooms involved should be coded on ^dating forms 
{IS deletions and the data keypunched on cards and stored in the 
supplemental update file* At this time the floor plan diagram- * 
matics for the building should be placed in an inactive file* 

Cancelled Leases; If leases are handled within the space 
office, then the person responsible for -them mast notify the 
inventory personnel when a canvcellation occurs* At such time 
these rooms are also to be coded on updating forms as deletions 

the data keypunched on cards and. stored in the s^lemental 
iq)date file* Floor plan diagrammatics for the buildings in ques- 
tion should be placed in the inactive file* 

Remodelings : ^flhen a remodeling has been approved,, the space 
office should' receive a copy of the remodeling plans for the pur- 
pose of reviewing the renumbering schenke* The rooms involved 
must be scaled and the respective floor plan diagrammatic tra- 
cings revised* An on-site Inspection should be made toi insure 
that the cospleted remodeling was carried out in aecord.ance with 
the plans* At this point change!^ in the assignment and' function- 
al use can be coded and the resulting cards added to the supple«> 
mental update file* 
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R eassignment of Space ; IVhen a space is reassigned, inf^r- . 
matioa^ xeiiitive to the. change must be registere'd with the inven- 
tory personnel « For file maintenance. purposes, the respective 
room records must be updated to reflect changes resulting from 
reas'signsiento and the data incorpersted in the su^tplemental 
^ip^te file* 

Correcti o p. of Errors; Inasmuch as some percentage of error 
wi 1 1 be inherent in the master room inventory file,, persons work 
iTig with th/3 jJnventor-y data . footh inside and outside the space 
office) should be requested to report any obvious or suspected 
errrors to the space, office* These should be noted and checked 
by the inventory personnel, 

Institutiog .sl Ifodate 

The supplemental update file discussed in the preceding 
pages shcHild contain a record of the majority of changes which 
have occurred in the institutional space* However, changes may 
take place which are not reported to the space office; e*g,, the 
sharing exchange of rooms between dej>artments as well as 
changes in room use. The institutional update is intended to 
enlist the aid of departmental space representatives at pre- 
scribed intervals in bringing such changes to light, so that 
the master room inventory file may be kept current# Such an 
update fihould precede the processing of the total file for plan- 
ting or reporting purposes and should be conducted at least once 
a year, A network presentation of the institaiional upf.'.ate is^* 
presented on page A-63. 

The initial step in this technique is to i^date the master 
room inventory file with the data accumulated in the supplemental 
update file* Following this update, one copy of the space inven- 
tory report by building should be run. This report must be 
ch<3cked against the previous record and further cleiaai-TO of 
the roon> inventory file effected if required* ' Uhen the room in- 
ventory file lias been fvzlly undated,, one copy of the space in- 
ventory report by building slwuld be printed out. and bound for 
space office use during the update* The space inventory report 
by department may be printed cut on three-part paper at this 
time* In the bursting process the first two copies, with 
carbon insertions, slxtuld be kept in loose form for later 
dissemination to depar^tments* The third copy may be assembled 
and bound for internal use* In addition, a diagrammatic needs 
report must be generated listing all departments by floor level 
within building, and the required qasmtity of floor plan diagram- 
fiatics produced for each flopr* 
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Tile first and second copies of the inventory report by 
depart:ment and the appropriate floor plan diagramwatics may be 
collated for each department at this time. Du^ng this period 
the code lists and the guide for updating the space inventory 
by depa^ment should ^3 revised if necessary and dupiicated'in 
sufficient quantity. The list of departmental space represent 
tatives must be brcu^t up-to-date shovdng the name, title ^ 
office address and telephone number of each individual appointed 
to represent a specific department in matters relating to space. 
Envelopes designated by department name and code shaald be stuf- 
fed with two copies of the space inventory print- out by depart- 
ment, the appropriate floor plan diagrammatics, the code lists, 
space, classification chart, space categoiy definitions, and 
instructions for i:q>dating the space inventory report by depart- 
ments Tas guide for updating the space inventory report by 
department is shoim on page A-6S • 

It is recommended that space office pei.'sonnel hand carry 
the inventory packets to the departments asid assist the depart- 
mental space representatives in updating the print outs and re- 
lated floor plan diagrammatics. (In the case stucfy the packets 
were divided among the inventory workers who set appointments 
with the respective departmental representatives for the purpose 
of e:q)editing the updi.te. As a result, the task was accomplished 
in a period of about a month. It is quite certain that an update 
by mail would have required a period soverai times as long. It 
is also believed that the personal contact and assistance con- 
tributed significantly to the accurracy of the data.) The orig- 
inal copy of the updated inventory print out and the floor plan 
diagraimnatics must be returned to the space office. The carbon 
copy is to be retair.ed by the department and used as a check 
against the final corrected report of the department's space. 

Changes involving the assignment mst be recorded in the 
space inventory report by building and should not be coded until 
ail departjnental print outs have been returned, hlien assignment 
changes for all (Apartments have been recorded in this report, 
a check must be made to assure that each space is assigned to a 
specific department or, if assigned to two or more departments, 
that the percentages of the prorations reported add up to 100 
percent. IVhen all iscrepancies have been eorrected, these 
changes can be coded from the space inventory report by building. 

Changes other than those involving assignment should be coded 
directly from the updated departmental space print outs. Prora- 
tions based on functional uses of a room must be checked to 
assure that they equal 100 percent. 






l^en all corrections and changes have been coded, the data 
should be ikeypuxched on cards and incorporated into the niaster 
room inventory file. At this juncture, corrected reports of 
the ‘Space inventory can be run by building, department, space 
category, e^c. (If a utilization study is conducted, additional 
corrections of the room inventory file may be necessitated.) 

When the inventory reports have been generated and cor'> 
rected floor p3,an diagrammatics have been produced, each depart- 
ment should be sent a copy of its space inventory and a set of 
the appropriat.e floor plan diagrammatics. Reports are to be 
run in-such quantity, as will satisfy the institution's needs 
and should be si^plied to the caucus agencies which have need 
for the inv&itoty da,ta. 

Guide for ^ ^pdating Space Inventory Report by Department : 

1. General Instructions — Your departmental space inventory 
report : is to be corrected and the original returned to 
the Space Management Office at 606 State Strsdt. The 
carbon copy is for your file. All corrections and addi- 
tions are to be made legibly and should reflect the as- 
signment and functional use of the rooms sis of October 1. 
Scan the print out line by line for incorrect items. 

Cross out any item which is incorrectly reported and 
write or type in the correcticns. Additions or correc- 
tions requiring more space should be made on the blanK 
page provided at the end of your report. Check off on 
the floor plan diagrammatics all rooms assigned to your 
department as they appear in the i^dated space inventory 
report. Question mark any room which appears to be in- 
correctly drawn, and indicate the correction required. 



2c Specific Instructions — . Check each column of the print 
out from left to right treating, the items in the follow*- 
ing manner: 

a. Building .Code and Abbreviation — these two columns 
contain a four digit building code and an abbrevia- 
tion of the building name. Check these- against the 
Building Code List to assure that the proper building 
is designated on your report. 

b. Floor Level — check this number against the corres- 
ponding floor plan diagrammatics and notate on the 
report if it appears to be in error. 



li 



c* Room Number — check the nuitS^er against the appro- 
pnate floor plan diagrainraatic and notate on the 
report any questions relating to room designation* 

d* Card Number and Serial Number — disregard these two 
columns as they are set tq> £ - r internal purposes 
only* 

e. Total Area — the floor 'area of the entire room. 

Note any questions, 

£* Prorate — the percentage of the room given to the 
department and space classification indicated* 

Under this column heading 1,C0 is to be interpreted 
as 100%, Percent prorations should be shown for the 
following: (1) rooms having two or more space class- 

ifications; (2) rooms shared by two or more depart- 
ments; or (3) a combination of the foregoing. Pro- 
rations are not justified unless the amount of area 
in each instance is ejected to be a significant 
fraction of the total ai c cf the room, Tlie total 
of all the prorations for a room must equal 100%; 

If a room is assigned to two or more departments it 
is assumed that the prorations indicated will be 
based on agreement reached by the departments con- 
cerned* 

If a proration is necessary, only the following items 
are to be written in for each proration: (1) percen- 

tage of the proration; (2) number of stations, if 
required (see item h) ; (3) division-department code 
inimber; (4) department abbreviation; (5) space class- 
ification code numbers; (6) category abbreviation or 
name; and (7) room type abbreviation or name* 

g. Prorated Area — the floor area of the prorated por- 
tion of the room obtained by multiplying the total 
area by the decimal fraction of proration. The com- 
puter makes this calculation, 

h. Number of Stations — the actual number of existing 
stations :tn the room as of the time cf this updating. 
Every station figure should represent th© number of 
persons — either students or staff, according to the 
type ox room — that may be accommodated in the roo-a 
at one time. Separate station counts may be neces>- 
iarylfor each prorated portion of a room. 
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A St£ttio!i toimt is. xequirsj^ for all rooms cl^sified 
in the catogdries ^ by the room types listed oeioif, 
whether dr not s count is shown in the repOtt* 

Categories 
010 Classroom 

020 Instructional Laboratory 
102 Research Laboratory 

Room lypfiS 

520 Faculty Office 
522 Civil Service Office 
524 Graduate Assistant Office 
526 Office-Studio 

540 Conference Room 

600 Auditorium 
602 Theater 

620 Study Room 

640 Reading or Reference Room 
642 Faculty Study 
644 Carrel 

704 Spectator Seating 

(For easy reference, it may be helpful to underline 
the above category and room type codes on the space 
classification system code list») 

Division-Departiaent Code and Departwnt Abbreviation— 
these two columns contain a siXr ^git code (the 
two digits designating the division and the last ro.-r 
the department} and an abbreviation of the department 
name. Check this six digit code and the abbreviation 
against the division-department cod® assure 

that each room, is properly assigned. 

Cross cut the entire line on the print out for any 
room wMch is not assigned to your departaa^t* For 
a room assigned to your department wldch does japt 
appear on yonr repofrti write in all of the itcws on 
''the blank sheet of paper supplied, at the end of y<Hir 
report. - 
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j« Space Classifieation Code> Cate^ry Abbreviatioa and 
Rosa Tsye XSbreviati^ these three coltegis contain 
a six S.git code (the first three digits designate 
the category and the last three the ropn type) and 
the abbreviations of category and rooa type# Check 
these ittss agaii^ the Space Classification Cede 
List to assisre that each roon is properly classified# 

Cerreetiems are to be made by crossing out the incor- 
rect category or room type code and respective abbre- 
viation and writing in the proper code and nas^* 
(Abbreviate names where necessary#) The proper cat- 
egory can be determined by referring to the list 
titled "Space Categories and Definitions#" The cor- 
rect roovi type can be determined by referring to the 
Space Classification Code List and sel(scting the type 
idiich most appropriately describes the use of the 
room# 

k# Suite Identification — all of the rooms conprising a 
particular suite will show the same alphabetic char- 
acter in this coluiKn# A suite is defined as two or 
more rooms which are used as a single unit to accom- 
modate a single functional use# The rom designation 
for the suite which shears in the time-table will 
show the entire area and total station count for 
the suite while the other rooms involved will show 
asterisks (indicating magnitude) in the Area and 
Station colusinSe In this manner 9 the rooms convul- 
sing the suite will be specifically identified to 
provide a better record of instructional spaces and 
may not need to* be used otherwise# 



1# Code r- this colunn is used to^.indicate the type 
of proration according to the follovdng code: a one 
indicates that a room is assigned entirely to one de- 
partment , but that it has two or more functional 
uses; a two indicates that a room is assigned to* 
two more departments* but has only one functional 
use; and a three indicates th^t a room is assigned to 
two or more departments and that it has two or more 
functional uses# 



TTiuSs all portions of s room with a MAP code of one 
will appear on your report while only some of the 
prorations of a room with a MAP code of two or three 
will sv^pear# Since this code is assigned by conpu- 
ter* it will not be necessary to indicate the type of 
proration on the report when corrections are ma^» 
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Coiputcx’ Audits of Roob Inventoiy PiSa 



Saeh tiiae master room inventory file o;;^8ted» oorh 
pttter audits of the card data sheaid be B 2 sde« The alternative 
method of mantially checking the j^ace iirventoxy r^^rt for all 
• errors requires it^any hoi^rs cf effort ai^ is much less accurate. 
The kinds of errors »hich aaqr be uncovered i^ the co.og^ter audits 
are: 



1* l&ssing or non«e;dstent building code. Ofhen the field 
calling ^>r building code is blank or carries a code 
which is not valid.) 

2. musing floor level or room nunber. (tfhen either of 
these fieldi> are blank.) 

3. ffissing area. (When the field containing the total area 
of a room is blank. This rsy be due to the fact that no 
actual area figure was recorded or punched for a "non- 
rectangular space" and that a primary dimension %ras not 
recorded or punched for a "rectangular ^ace«") 

4. 9£ssing dimn^lon. (When one dimension of either the 
primary or secondary rectangle is missing for a "rec- 
tangular space" and the actii^ area is computed only 
on the basis of the one rectangle for which two dimen- 
si^ are given.) 

5. Excessive area. the area field contains a square 

footage flguxe greater than that established as ma^ssal 
for the rooms in the inventory. Though some rocas nay 
properly exceed this maxiiisjm» others nay be detected 
)diich show excessive areas due to coding or keypunching 
errors.) 

6. Total prorations of a room not equalling 100 percent. 
(When the sun of the prorations is less than or greater 
than 100 percent.) 

?« Mining or non-existent division or departncnt codes. 
(When fields calling for these codes are blank or the 
codes designated are not valid.) 
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8» ^&S5ing ces non-exxstrjit space classification codes* 
(When fields calling for- these codes are blank oi‘ the 
code resofdfed for e given category or room type is 
not valid;) 



Ncm-assigni&l^t spaces r^orted as assignable* Ol^hen the 
space category indicates *he space to be non-assignable 
but the divisien-d^artnent cede reported is other than 
that set for general building space*) 



terrors such as those enumerated above should be corrected 



asl vfroaptly as possible* Since some of the errors will occur 



in iadditiohs to the file« the file should be re-sequenced 
with new serial , numbers and a report of the space inventory 
by iHiilding printed out* The u^ating forms cocpleted must 
cariy the serial numbers shown in the new report* 



Since some coding transpositions nay result in code des- 
ignations which are valid yet incorrect » a manual check of 
the r^ort is necessary*. In general » when ceding data ^eat 
care must be exercised to insure that existing errors will 
hs corrected and that nmi errors will not be introduced into 
the master room inventory file* 
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THE SPACE UTILIZATION STUDY 

Institutions of hi^lter education hav<^ conducted space util- 
ization studies for a period of years* General ly« these have 
been restricted to teaching facilities^ essfentially classrooms 
and instructional laboratories* Though such facilities my re- 
present only 10 to 25 percent of an institution's space ^ they 
lend themselves to measurement and a st^udy of the efficiency of 
their use is warranted* Teaching facilities relate directly to 
student enrollments and staff* If sn institution is to carry 
out its basic charge — the instruction of students — the pro- 
vision of these facilities must keep pace with the demand gene- 
rated by the enrollments* 

Purposes of the Utilization Stu^ 

When the levels of utilization of existing classrooms and 
instructional laboratories are determined and studied^ in rela- 
tion to utilization goals prescribed for an institution, a more 
valid assessment of current and future teaching space needs can 
be made* The measurement of the efficiency with which existing 
facilities are being used should provide a basis for determining 
how many additional students ad^t be accommodated through im- 
proved scheduling practices* It should also aid in detensining 
the number and size of additional rooms which may be required 
to properly accossaodate future instructional programs* 

Utilization Criteria 



Space utilization studies seek to determine the levels at 
which rootes and student stations are being used* The criteria 
employed in the case stu^ for measuring and expressing room 
utilization are set forth and defined below* 

Section; a groiq> of students assenbled for instruction in 
the same subject at the same time in the^same room* 

Room Period; the unit of continuous time devoted to the 
instxwtiQn pi a secti<m; generally a|q>roximating one hoiur* For 
the purposes of this stiufy a fifty minute class period was isse«?. 
Perxbds greater in length were e;q»ressed in multiples of fifty 
minutes and additional minutes rounded off to the nearest half 
penlod* For exaiq;ile, throe clock hours of continuous instruction 
were reported as three and one half room periods* (Methods of 
deriving room periods may differ significantly between 
institutions*) 
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Weekly Ri x ar. Periods; the total ntsnber of roo» peiiods that 
a rooR is ccciilpied sched!iled classes during the week, regard- 
less of class site. 

Student (tontact Hour: one period of organized instruction 
involving one stud^t* Ttotal studmt contact hours for a section 
is the product of the nuoiber of students in the section and the 
weekly xoois periods of instruction for that section* 
cally, student contact hours are equivalent to student jftations 
used.) 

Station: the facilities required to accoDsodate one person 
at a given tiae. In a classroom one diair or seat would consti- 
tute* a student station. In a laboratory a station say consist 
of a clearly defined area of laborato^ worit table or a specific 
combination of work table area and equipment. In some shop-type 
laboratories and research facilities the nuri>er of persons that 
can be accosssodated in the room at one time nsy need to be es- 
timated in order to establish the nua&er of stations for the 
3 r 90 B. For a laboratoxy comprised of a suite of rooms, the num- 
ber of stations is bssed ^pon the total number of persons that 
can be accommodated in the several rooms at one tine and the 
statliwi count is attributed to the total area of the suite. 

In an office one station m^ be apprised ef a desk, a chair 
and various other office equipment. 

Student Stations Available: the product of the number of 
stations contained in a rorat and the weekly rcon periods of use. 
For a category it would be a summation of the products for all 
of the reeas. (Student stations available may also be computed 
on the basis of a weekly room period standard or the full sched= 
uling week; however, e:q>erience has shown these to be of little 
value.) 

Full Time Equivalent ^on; an individual room or a coiq)o- 
site of the pxor^ed porti^ of two or more rooms which may be 
scheduled for instruction 100 percent of the time. (A suite of 
nxma used as a unit is treated as an individual ro<^*) 

Average Weekly Ro«8 Periods : the average of the room period 
use for a given space category Stained by dividing the total 
number of full time equival^t rocB» into the total nu^er of 
we^ly room periods. 



gtudjfflt Station Iftlliaation Rate; the percentage of student 
stations ithich occ^ipieil whilo the xooe is in use» 

obtained hy dividing total student stations available into the 
actual nuaber of student stations used; the latter being nuaeri- 
caily equivalent to tiie total student contact hours for the rooa. 
(Ibis i^asure my be computed for a section. :^ooai> or category.) 

Square Feet Per Student C ontact Hour; the unit area per 
contact hour derived divii^ng total student contact hours 
into the total area, (this say be coaputed on a roon or category 
basis •} 

Square Feet Per Student Station; the unit area per student 
station obtained by tlie total stations into the total 

area. (This nay be confuted on a roooi or category basis.) 

Utilization Goals 

Standards of utilization — whidi should be viewed as 
goals need to be established by an institution for both class- 
rooms and instructional laboratories. Such goals con he useful 
in determining the nuid)er and size o.f future teaching spaces. 

(At the case stucfy institution these standards #ro 30 average 
weekly room periods of use with 67 percent station utilization 
for classiness s and 24 average weekly room periods of use with 
80 percent station utilization for instructional laboratories.) 
The goals should be derived f^on a careful analysis of the cur- 
ricular structure and class size distribution. 

Conducting the Space Utilization Stu(^ 

In performing a utilization st^. the master room inventory 
filj^ must be brought iq>- to-date through an institutional rqpdate 
as descaribed in Appendix A. It is imperative that the file con- 
tain the following information for each classroom and instruc- 
tional laboratory: (a) room nua^er; (b) building code; (c) area 

of room; (d) stu^nt station capacity and (e) space category. In 
addition to the master room inventory filOg it is necessary to 
ccwistruct m instructional file containing the following infor- 
mation for eadi section: (a) department in which course is 

taught; {b) cous?se number; (c) section nu^er; (d) type of in- 
struction; (e) time of section meeting; (f) diys of section 
meeting; (g) location of section meeting; and (h) number of 
wee|fes that the course is^ tati^it. The data in the master roop 
inventory file and the instructional file are merged on th® basis 
of room nunbor and building code in generating the utilization 
reports 
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The g^aytaentai I n stntctionsl Pile 

For the pazposes of a i^iliaation the instructional 

data say be d^ved fros: (a) student registration records or 

(^} an es^aaded tiisotable i^dated by t!)ie teachins departsents* 
Inassatch as the case study institution was in the process of 
cc6puteH.2ing tisetable construction and student scheduling^ 
the es^anded tlnetsible ^roach was plied in collecting the 
instructional data. The es^anded and corrected tisetable is 
referred to as the departaental instructional file and the 
ti^e layout of this file is described below* 

Colleys Code: a single digit cede designatioi: for the col- 
lege liT^MeK t!» course is offered. (This code was different 
thsn that used for designating divisimss in the physical facili- 
ties Inventory system.} 






Course ^U3rt)er g a seven digit sianiber in three parts. It is 
coopr^Lsed of a three digit code designation for the departnent in 
which the course is taught 9 a three digit mn^er identi^ing the 
course, and a single digit nusber assigned to each eonbination 
of a d^arteent code and course nunber, for the purpose of a par- 
ity check. (Since this departsient code was established speci- 
fica?.iy for the timetable, it is different than that used for 
desi/^ting the departn^t in the physical facilities inventory 
systiea.) 



Section Wtanber: a one to three digit nuiinber identi^ing the 
sidsdivisions of a particular course. 

Type of Instruction ; a single letter alpha code identifying 
the t^e of instruction for the section; e.g. , L — Lecture, 

A — Lab, Q — Quiz, etc. 

Begin Tliy and End Time; a begin time for the section and 
an end time if a section is other than SO minutes in length. 

(All times were recorded in this file on the basis of a 24 hour 
clock. However, the various reports and the timetable employed 
a 12 hoiir clock for the convenience of users.) 

Pays; the days on which the section meets. 

Meeting Plac e; the room number and code for the building in 
which the s^timTlLs tau^t. 

Varying Time or Location of Mseting; an additional record 
for a* secti^ having irregular meeting t^^^ or meeting in dif- 
ferent rooms during the week. 
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Section EnTOlli&entJ the nunfijer of students enrol led in the 
section* (j[n the case study these were enrollments as of October 
1 since the utilisation stu^ was based on the fall semester*) 

Instructor Inforastion: the nane> rank and employee nucfijer 
(froB pi^roll records) c:^ t^e instructor for the section* IWien 
two or more persons shared in the instruction of a section^ this 
information was recorded for each instructor* 



Cross- listed Course Desimation: 



the designation of a 



course listed in l^o or ntore departimts* A pxiusry code was 
assigned to the course in the department «diich had major respon- 
sibility for and control over the course and a secondary code 
was assigned to the listings of that course in other departments* 
This allowed for the course data to be incorporated only once in 
the utilization study by including only the listing having the 
primary code designation* 

Course Duration; the length of time in weeks that the 
course is taught* Courses other than a semester in length were 
adjusted for inclusion in the utilization study by multiplying 
the weekly room periods and the ratio of the course duration to 
18« the number of weeks in a semester* 

Collecting the Instructi^al Data 

A preliminaxy departmental instructional file should be gOT« 
erated reflecting the available timetable information* This file 
needs to be esqpa^ed and corrected since it does not contain ary 
enrollment data and way not be totally correct due to changes in 
room assignment^ time^ sections added or dropped* etc* 



Two copies of the departmental instructional report should 
be printed out with carbon inserts and disseminated to depart- 
ments for conq;>letion and correction along with instructims for 
v^dating the report* A san^le copy of the departmental instruc- 
tional r^ort is shown on page B-6* The original copy of the iq»- 
dated print out should be returned to the agenty responsible for 
the develppwent of the departmental instructional file* The sec- 
ond copy should be retained by the department ai^ used as a check 
against the final print out generated from the updated departmen- 
tal instructional file* 



It is recommended that personnel working with the instruc- 
tional data carry the print outs to the departments rather than 
to disseminate them ty mail* This provision of direct assistance 
wUl e^qpedite the task and result in a more complete and accurate 
record of instruction* Specific instructions for t^ating the 
depaihmental instructional report follow: 
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Guide for Updatings Departmental Instructional Report? Yeui: 
depa^txIeiltl^ ' xiisttacti^al is b© aiitt returned 

to the Scheduling Division — Off^tce of tlie Registrar by October 
22* The duplicate cq?y is for your file. Ail corrections and 
editions are to be «ade legibly viith a pencil or typewriter. 
Please follow the specific directions given below, 

1, Use information fros your records as of October 1. 

2, Scan print out line by line for corrections of items 
shown. Cross out any item which is incorrectly reported 
an^d write or type correction directly above, 

3, Cross out entire line of print out for each course or 
section droppedy cancel 1^, etc. No farther action is 
required on these, 

4, Clieck each column of the print out from left to ri^t t© 
assure that the foUciidng item are printed out and 
correct: 

a. Course nmaber — the full seven digit number assign- 
ed to the course, 

b. Description — the descriptive name of the course, 

c. type — the type of instruction: Lecture, Lab, 

QtiiZy etc* 

d. Section — the number of the section, 

e. Begin time — the begin time of the section, 

f. End time — the end time of the section if it is 
other than 50 minutes in length, 

g. Days — the days of the week on which the section 
is taught* 

h. Room — the number designating the room in which the 
section is taoight, 

i. Building — the name ©f the building in which the 
room is located, 

j. Duration — the number ©f weeks a section is taught, 
(All couises and sections not shown in the listing 
which ar«t other than a semester in duration are to 
be reported on the blank pidiit out sheets provided. 
Indicate number of weeks in the duration coluuai and 
estimate enrollments if necessary,) 

5, The blank columns of the print out imist be filled in 
accurately from departmental records as folloo: 
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a» Instructor — the surname and initials of the con- 
tact instructor for the section. 

b. Rank •» the university rank of the contact 

instructor. . 

c. Es^loyee No. —..the payroll account nuBi>er of the . 
contact instructoro 

d. Enrollment — the enrollment in the section as of 
October 1. 

6. T!ie column ccmtaining the serial number is to be disre- 
garded inasmuch as it is assigned for data ccmtrol pur- 
poses only* 

7. You will note that evening classes are designated by an 
asterisk after begin time on the print out. Follow the 
same procedure when reporting additional evening 
classes. 

8. If a course is associated with two more departments 
(multiple- listed) indicate this fact in a footnote and 
show the numbers of the courses with which it is cross- 
listed. IVhen listing such a course do not divide the 
enrollment between departments but report all students 
in the group under one course nuinber* 

9. If a section meets in two or more different rooms during 
the week or at two or more unique times* the additional 
beglr time* end time* dayg* room and building informa- 
tion should be shown on the Xine(s) below the original 
listing of the section. All other information should 
be shown in the original listing. 

10. In some cases two or more rooms may be assigned as a 
unit for use in a specific course or courses* Where 
such groiq» assignment of rooms is uniform for all 
courses assigned to the suite* the rooms are to be 
considered a single unit and identified by the number 
shown in the timetable as representative of the suite 
arrangement. The number (^) of the other xoom(s) * how- 
ever* mast be noted. 

11. New courses* as well as courses hot shown in the listing 
which are other than a full semester in duration* must 
be recorded on the blank sheets of print out paper sup- 
plied at the and of the report. CAdditional sheets wif 
be secured by calling the telephone miaiber shown below.) 
Reco^ all added or hew information for one course be- 
fore listing the next: one. Use a separate line for each 
secti<m. Leave space between sections as you make 
entries. 




















Use a separate line fer each instructor for thesis, in- 
dependent study, courses, and special problems courses. 

If you have scheduled weekly meetings of groups of stu- 
dents engaged in independent study or research, special 
problems courses, etc., report these meetings in all 
details a$ an organized class, making certain that room 
nui^er and building are given. 

12. Please return the updated report by October 22 with com- 
plete information on all scheduled sections inasmuch as 
the data are necessary for the generation of a room and 
student station utilization report. 

If you have any questions regarding the updating of this 
report feel free to call our office (Telephone 262-3258) . 

We will'St^ly each department chairman with a final cor- 
rected copy of his departmental instructional report. Copies 
will be sent to the respective Deans and to the Secretary of the 
Faculty, as well. 

Computer Audits of Departmental Instructional File: To in- 

sure that the data contained in the file are complete and cor- 
rect, a number of cewnputer audits can be made. These should 
test the following items for correctness. 

1. The validity of the course' number. 

2. The begin time to determine if it is blank. 

3. The begin time and end time to insure that both are 
numeric. 

4. The day designation to assure that at least one day is 
shown. 

5. The validity of the type of instruction. 

6. The course duration for a positive non- zero number. 

7. The section enrollment for a positive- non-zero number. 

8. The validity of the instructor’s r^. 

9. The meeting times, days, and locations as a check for 
sections which meet at the same time, on the same day, 
and in the same room. 

The Pre«?utilization, Analysis : After the room inventory file 
and the departmental instructional file have undergone their in- 
dividual audits., an analysis of the two files should.be made to 
insure that the data which they contain are compatible; e.g., that: 

1„ Ei«^ room contained in the departmental instructional 
file 4s contained in. the room inventor}' file. 













2. Bach xoee contaiRed in the departmental instructional 
file caarries a teaching category code as a pert of its 
record in the room inventory file. 

3. Each room having a teaching category code in the room 
inventory file is scheduled for instruction in the de« 
partaental instructional file. 

4. The section enrollment reported does not exceed the to- 
tal nunfcer of student stati^ss for the room in which it 
is tau^t. 

Any probable discrepcncies or obvious errors pointed up by 
the analysis should be verified and the respective file files 
:q>dated« In the event of inc<» 5 )atibiXity of room and building 
designations, a table look-u 5 > may be constpcted for the purpose 
of transcribing the room nisbbers and building codes contained in 
the room inventory file onto the departmental instructional, file. 
(Ihis problem may arise when timetable designations are different 
than the room inventory designations.) When the two files have 
been corrected and are coH?»atible, final reports of eadi file c^ 
be run and the two files can be merged to generate a space utili* 
ration report. 

Ihe Utilization Report 

The merged data of the room inventory file and the depart- 
^ntal instructional file are printed out on a room-by-ro<»B b^is 
for each teaching space category. The room information is print- 
ed out across the top of the page and the section information be- 
low it. Room periods, student contact hours (equivalent to sta- 
tions used) , student stations available and percent of student 
station utilization are computed for each section and sussed for 
the room. The student station utilization r&te is computed for 
each room on the basis of the actual room periods of use. A 
saamle page of the utilization report for the classr^ category 
is shown on page B-11. A summation of J^ll time eqiu valent 
TOfMBS, area, student stations, student stations available, room 
periods and student contact hours is printed out on a summary 
page for each of the space categories in the utilization report. 
In addition, the area per station, area per contact hour, average 
weekly room periods and percent student stati<m utilization are 
reported. A saiq»le of the summary page for the classroom cate- 
gory is shown on page B-12; 

The steps involved in conducting a space utilization stu^ 
are set forth in the flow chart on page A-6S. Hiis chart shews 
the manner in which the systems of the inventory and the utili- 
zation stu<h^ are integrated. 
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T^e iniive»ity of Nisoonsin 



Allan P. Abell 
^ject Assistant 
Institutional Studies 
IhO universi^ of Wisconsin 



Projection of the potential student population at a 
college or university is one of the prerequisites to planning 
caiqius develc^oent. Instructional worlkioads^ the nuabOr 
of faculty required, and the j^ysical plant and land reqtiire- 
Bents of ah institution clearly are affected by the' size of 
the student body which the institution midertalces to - serve 
and by the total nission of the institution. Instructional 
workloads are a function of the level and distribution of 
student enrpllsents. the space r^uired for instriictiocai 
effort (general classrooas, laboratory-classroons, laboratories, 
seninar rooms, studios, and instructional gyimasia) is tied 
to contact hours and not to nunber of credits carried. Thus 
there should be a student projection according to the nuaber 
of contact hours in each course (std>ject) in the Institution. 

The aaount of other types of space needed also is affected 
by the size of the student enrollment. Some of these types of 
space are office space, library space, research space, prehive 
and researdi equipment storage, inactive space (such as space 
being remodeled), buildings and grounds service space, student 
service space, campus hospital and health facilities, gyanasium 
and field house seating, auditoriums, theatres, museum, and 
laboratory schools. # 

Since some types of space are related quite directly to 
the nunber of students ^ head count enrcilment projections are 
necessary in addition to. the contact hour t^e of projection. 
This would be true of space such as parking facilities/ 
dining facilities, student service space, gymnasium and field 
house seating, and residential facilities. 

If the ’projections of - total students are to be most - • 
useful, it will be necessary to have those projections divided 
by sex, by single and married, by class, and by school or 
college. 
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For est^tio^; resesrch need!, is essential to 
have proJeciioM oi! graduate/ divided by depaxtaent 

a^ lover level ^re«Bastera)« level (pre-doetoral), 
and j^t-i^istonl^ It is is^rtaht* too» that pirojections 
FTS «qiavaient> be ai^e by level of student 

(lower level --fresMen si^OMores; vp^Or le^l*-jimiors» 

seniors^ and sp^als; ^graduate; and professional— lav, 
cedicine, vetos^nary ^as^ina* etc^ the nuiber. of staff and 
type of staff are ralatod to FTB studmts'^by level. 

It is assined, ^e purpMes of this lexposition, that 
the respective uniya^^ity or college has both short-range 
^tiaates end limg-range projection of total enrolliKsit 
availablO|^ i^th 4ivlsi«^ of that enrollimit by sex emd by 
class (frelhoan^ sophoaore, j^or> snior, special, graduate, 
and professional tln» isedicine, veterinaxy sidicine, etc.]) . 
This type of projection aust be institution or caapiis based 
since it will be dep^dest vspen the aias and puzposes set up 
by the institutl^^. igio lon^range goals of the institution, 
and the ability of the institution or caapus^ to attract students 
froK a pool of potential coUegO-going individuals » 

Educational policgf does not reeain static, nor should it. 
Soae of Uie areas in which there sust be policy decisions 
prior to the institution Bulking intelligent enrol leent 
projections are: 

1. Will the institution liadt its enirollBMnt, or is it 
coiaitted to accept all individuals who oeet certain 
general rOquirraentst Will there be changes in 
admissions requirements? 

2. Will there be a plan to change the "mix** of students 
by class levels Will the institution, for exaigile, to 
greater degree- than previously, conc^itrate on at- 
tracting a higher proportion of graduate students? 

3. Will there be an effort to increase to a great degree 
the proporcion of the institutional effort devoted to 
research activities? 

4. Will there be nev degree programis, disciplines, or 
fields of study added or abandoned over the forecast 
period? 

5. Wiil there be changes in the geographic area from 
which the students come? Will students who are non- 







of the he accepted to a? greater or 
degree t^an ip the pa^^^ 

6. Cas changes in the economic structure o£ the patronage 
area. h& anticipated? 

7c Can ch^ges^ in. the types and nu^ers^of institutions 
in the, state ^d\. their influence on the enreilment in 
the perti^Iar ^titutipn be forecast? 

8. Is there evidence that an- in«easing..prpportion of 
yopth will be graduated from hi^ school, and that an 
increasing pr decreasing, propoxticm- of hi^ school 
graduates will seek to attend the particular in- 
stitution? Will ar higher proportion ;of students 
continue for post-baecalaureate or post-doctoral 
work? 

One notes from these .questions that the projection of 
enrollnent is not' mere/iy a statistical probiea. College 
enrpilarnts are dependent tp>cn a large nuodier of coo^lex 
factors soae of which are quite difficult to analyze. 



The General P rojection of En r ollmen t 

ihis r<^rt will not include the specific design for a ^ 
gld^ai enzplia^t projection. The reader is referrred to Lins, 
Methodology of Enrollment Projections fp^ Colleges and 
Oniversities. 

A design Which has been found useful by many colleges and 
universities for. long-range projection is to relate (ratio 
m^d^od) the high schpoi graduates by sex of the patronage 
area to the institution's new freshman enrollment by sex for 
the follo^.ing fall, end over a period of about five 
years 9 to i^velop a trend relationship. * 

The high school graduates by sex are projected for the 
ihiture a pase for new freshman projection. The ratio 



-pM- 

L. J* Methodology of Enrollment, Projections for Colleges 

and jhiifersities (1785 Massachusetts Avenue, N.W., Washington, 
D.C.: African Council on Education, March I960), pp, ix + 67. 
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of new freshsen ^ sex tc the high school graduates by sex 
is then utilized in projecting the future new freshmen of 
the institution. 

The second step is to project the total freshmen by sex. 

■fhe total number of freshaea consists the new freshmen plus 
the continuing and reentering freshmen and the students 
transferring as fteshioen to the institution. The non-new 
freshmen ctm be esti^ted on the basis of the ppst experi«ice 
relationship (ratio) of continuing, reentering, and transfer 
freshi^n by sex to. the total fteshmen by sex in the ammediately 
preceding year- The-- sum of the two groiq^s then gives the 
projected size of the total freshman class by sex. 

The third step is a cohort-survival technique based iqion 
past experience of the stopvivaX by sex- of fresluicn to soph- 
omores, of soph<MQores to juniors, and of juniors to seniors. 

The projection of special students will vary from institution 
to institution depending i^)on the types of students so class- 
ified, liiey may be primarily non-matriculated. students at the 
freshman level or they m^ be primarily post-baccalaureate 
students not admitted to the graduate school. 

In large institutions, the size of tlie graduate enroll- 
ment is to great degree a function of the size of the fwshman 
enrollment and the size of grant and fellowship fim^. This 
is due to the support afforded throu|^ teaching assistantships 
and the si;?)port through research assistantships and fellowships. 



The Projection by School or College Within the Institution 

It is assumed that the persons concerned with space 
projections will have available to them the long-range pro- 
jections made by the institution, by sex and by class. These 
projections can be broken into college and school projections 
by class and sex within the institution as follows, where for 
men, for exao^le: 

(A) « the current year and (B) * four years previous, 
i.e., the fifth year of enrollment data of the past, 
and 




* males, in the class in College of Letters and 
Science: 
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^2a * the clasps, in. the Colley of 'Engineering; 



^gi B aales in the class in college N« 

ih'erefoj^ for th^ respective class in 

^e College of iettm and Science in the cunent year. 



« the sttle entoll|nei^ ,in thc^^ clasa for all colleges 
in year A and » the aiaie enxollieeht in the class for 
all colloges four years previous . 

#^ging ratio of total enrollaient for nales by class 
by^ college then is detemined according to the following 
foxBula» illustrated for the College of Letters and Science: 



'B 



acy or average change per year 



Ike average ch^ge per ybar then is applied to the current 
ratio to obtidh the" ratio fOf each year within the forecast 
period. For the first year for nen by class in the College 
of Letters and Science the hew ratio would be: 



1»(A) ♦ X 



For the second year, it would be: 

X, 



♦ 2 (aqr); etc, 
Y* 






Ihese ratios thra would be lulled to the projected 
enrollaent totei'l^- sex and class ais projected by the insti- 
tutuioh fbr >the r^ arrive at thiv eiqpected 

imxollaent by coltege^^by cllbs, «id by sea^ and adjusted in 
thjj^suenation of;nll^ colleges to erTiVe at the iiistitutional 
pxojectidh^of the; total. 



: (Table I) deyelqjed then for each projected 

year wooXd shw Jhe enrollfsent by class and sex, by coliege, as 
foilows: 

TABLE I 



PROJECTED ENR0LU4EKT BY CLASS, BY SEX, BY COLLEGE 
FII^T SEMESTER OF YEAR 19 -19 
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Each college or university, in analyzing trends, may find 
that the foregoing requires the introduction of judgnental 
factors and a changed procedure ba&ad iqpon policy decision 
about relative gr<nfth of individual units of the institution. 
This is illustrated in Eadnibit I, vhich gives the design for 
the 1974 projections for the Madison Canqs'^ss of The Urdversity 
of Wisconsin. Exhibit I is to be found on page C«15 of 
this appendix. 



Prolection of Graduate Students 

Since there is a relationship between the nuaiber of 
graduate students and the amount of staff and space required 
for each department^ it is essential to project graduate 
students by department . 

A doctoral candidate generally requires more research 
spacer for iiisi doctoral wo^c than does the owsters. candidate 
: for Ms research woric.; r Also, doctoral candidates generally 
:are involved to greater degree dn ;fuaded researcti than s^ters 
students are. Therefore* ithd •Apartment ai projection of 
graduatia enrollment smt bo di>^ded according to masters and 
according to doctoral candidates. It is essential also to 






survey the d^artsent§ for the best date possible on post- 
doctoral researchers. 

Fo^ the projection graduate students*- one surveys the 
curr^t and past niajors by’^depari»ent,st the pre-aast^rs snd 
pre-doctoral levels, this surv^ should be by sex as illus- 
trated in T£d>ie II. 



TABLE n 

GRADUATE MAJORS BY BEPARTfWr 
FIRST SE^ESTEa OF YEAR 19 -19 



Major Held 


Masters C&ndidates 


Doctoral Candidates 


M 


W 


Total 


M 


W 


Total 


Accounting 


40 


1 


/ti 

-~r 


14 


o 


16 


Actuarial Science 


8 


1 


9 


— 






African Languages 














(| Literature 


•2' 


1 


.3 


3 




3 


^ricultural 


• 












Economics 

• 


41 


2 


43 


54 


1 


55 


e 

• 

Zpolofflf 


50 


22 


n 


36 


14 


50 



If the survey of a five-year period of majors shows no 
appreciable change in the ratio of men to women, in the ratio 
of masters to doctoral candidates, or in the proportion of 
graduate students by level enrolled in the various departments 
the enumeration of total graduate students (without regard 
to sex) by level and department for the year just previous to 
the projection period can be used. If it were found that 
the ratio of. men to women has changed appreciably, that the 
ratio of masters to doctoral candidates has changed, or that 
the .proportion of students registered in the various departments 
has changed a great deal,' a changing ratio (acy) will need 
to be developed and ei^loyed as was illustrated in the section, 
’the Projection by School or College Within the Institution*^; 
the proportion then would be a departmental **acy** projection 
stratified sex and by level of graduate student*. This, would 
be. the same procedure as the illustration of males, by class, 
by college of the '*, .. . Projection by School or College , . .*• 
section. 








If it were^ founds that- thexo had be$n no appteoiable 
dian/{e over time in the ratios of aen to voma, of sastexs 
tO: doctoral candidates, and of the propo^ons of graduate 
students ’registered by department, - the procedure is a siaple 
rat/ip procedure: with the ratios develops on the basis of 
the distribution of graduate students by level and by de* 
parrtaent for the year iiMediately preceding the projection 
pexicdi In this event, the total graduate enrollaent of the 
year iaoiediat^iy preceding the projection .period would be used 
as the base of the series of ratios: 

Yq « total graduate enrollaent; 

X|jg » aasters enrollment in departaent 1; 

*10 a doctoral enrollaent in departaent 1; 



^ wasters ^rollaent in departaent K; 

*ND m doctoxH enrollment in departaent N. 

The ratios for the year iaaediately preceding the fore- 
cast period then would be: 




%!; *ID; . . o 





These ratios then would be applied to the total graduate 
enrollment for the respective years of the ps^jection period 
(Table I) . These years are Y * first year, Y » second year 
. . . Y» » last year of the projection period. For the first 
year, the projected enrollaent by departments would be: 




This procedure provides, throu^ summation, the total 
aasters level students and the total doctoral level students for 
the institution. 







Again, it is noted that a particular school or college 
1^7 need to va^ its projection technique from. that..above. .In 
the projections for the Madison Cassius of The University of 
Wisconsin an alternate method was used (See Bxhibit II, page 
C-19, of this appendix). 



Projection of Enrollment by Course 

Course (sid>ject) enrollsents are related to the college and 
year (freshman, sojdiomore,. etc.) of the students. Some 
institutions say find it desirable to break the ^lationship 
down to an even finer division, i.e., student classificatiOT 
(EEl, ANPl, PRCl, COM3, etc.). This would be true in insti- 
tutions where there are a small nusber of colleges and schools 
and where students are classified into specific disciplines 
at the freshman level. In maiQr institutions, however, most 
freshmen and so^omores are classified into ve^y broad cate- 
gories (general BA, general BS, General College, etc.) and 
&ese students do not major or transfer to a semi-professional 
college until the beginning of the junior year. This would be 
true, for exfoq>le, of students transferring into the Sdiool 
of Education, School of Coomerce, School of Pharmacy, etc., 
after a year or sore required in a liberal arts* college. 
Therefore, no finer breakdown than a college-class breakdown 
will be presented here. 

’Hie course enrollment and the nuaiber and variety of courses 
will be affected by the policy decisions cf the institution 
as outlined in the introductory section of this report. Kcw- 
ever, for the purposes of the methodological procedure pre- 
sented, it is assumed that the proportionate enrollment b 
course, by college and class level, as of the year prior to 
the projection period is indicative of the proportionate 
distribution by course, by college and class level, for the 
future. There will be changes in courses offered, some courses 
will be offered only once every two or three years, but it is 
reasonable to assume that st'Odents of respective colleges 
by class level will enroll in courses which require relatively 
the same types of facilities as are required at present. Also, 
since it is difficult, if not almost ii^ossible, to anticipate 
changes over as much as a 10 to 20 year period in disciplines 
offered, it is advised that the projections be iq>dated yearly. 

Ordinarily, the enrollment projections will be for day 
students only. It is assuaed, then that the facilities 



required for dMy students vili also take eaxe of the evening 
enrollaent. Only in institutions having a larger evening 
progma than day progi^>» per hour> will it be necessary to 
project evening enxolliMnts» It should be kept in aind, hcw- 
ever. that even under the assus^tion of the facilities for 
day students taking care of the evening prograas^ certain 
special pib^^e classrooas say have to he develc^^ for the 
evening p.?ograa. If Extension classes seet on the cai^us and 
if the Ext-^i^ion students are not included in the regular 
enxollse!:it projections* it will be necessary* too* to progras 
space for the Extension instructional activities. 

The basic foraat for the course enrollsent projection is 
the tabulation of the ntaiier of students* in the first sesester 
of the year isnediately preceding the projection period* 
from each college by class level (LSI* COM3* EH62* etc.) 
enrolled in the respective courses* A ratio is established 
between tiie course enrollaent by respective class and college 
and the enrollaent in the college for that class* The projected 
class enrollaent by college for the jrespective year is mul- 
tiplied by the ratio of the respective class-college enrollaent 
in the course to tim respective elass-by-college enroilamt 
for the year iaaediately • preceding the projection year. The 
respective results of the aultiplications are suned to arrive 
at tiie total course enrollaent for the respective projection 
year* As indicated* first seaester data would ordinarily be 
used since* in aost institutions* the first semester or quarter 
enrollaent is larger than any subsequent. seaester or quarter 
^rollaent of the year. This assuaes that first seaest'^r or 
quarter facilities will meet the needs* therefore* of aiqr 
subsequent seaester or quarter of the year. 

The first step then is to secure current data on first 
seaester course enrollaent divided by class and college. This 
would be reported as follows: 



TftBlM in 

COURSE ENROLIU^T BY CLASS AND COLLEGE 
FIRST SHIFTER OF YEAR 10 -^19 




St^ two is to devel<^ the ratios betwe^ the respective 
class-college enrollaents in the respective course and the 
refpective class-college enrollaents of the first seaester of 
the year innediately preceding the projection period (Table I); 
for exaq;)le> the L $ S freshman osirolli^nt in Anthro. 201i> by the 
L $ S freshman enrollment. 

Step three is to apply the respective ratios by course 
developed in step two to the projected enrollments ^7 class and 
college for year X. Ihis will give the projected enrollment by 
class and college for the respective course in year X. 

St<^ four is to sum the college enrollments for the 
respective class for the respective course. 

Step five is to sum the course enrollments by class for 
the respective department. 

The result of steps four and five will be a table of 
enrollments by class, by course, and by department as presented 
in Table IV for year X. 

Projection of Contact Hours by Type of Pacilitr 

Table XV is the base for projecting contact hours in that 
it presehts total enrollment by course. The next step is 
to develop the contact hours generated by each course. For 





and hypothetically> Anthropologj^ 100 is a three-credit 
course^ with an enrollment of 300, broken into one lecture and 
12 discussion-quiz sections. The lecture section meets twice 
a week for one hour, and each discussion-quiz section meets 
for one huur per week. There is generated by tiiis course 
600 student contact hours per week in lecV.ure and 300 student 
contact hours per week in discussion-quiz. 

The simimation, by department, of the nuaber of student 
contact hours by type cf instaructional facility gives the total 
contact hours by type facility for the department. The 
summation of the total contact hours by type of facility 
for all departments within the college gives the total contact 
hours by t^e of facility for the college, and the sumaation of 
tlie college contact hours by t^e of facility gives the total 
contact hours by type of facility for the campus. 

Projection of Full-Time Equivalent CFTE) Students 

The need for teaching staff for a department is a function 
of the students to be taught. Since the rank and type of 
instructor is dependent upon the level of students taught, it 
becomes necessary to develop FTE student counts by student 
level. Here again, the department is the basic unit. 

Student level is defined as lower level (freshman-sopho- 
more), upper level (junior, senior, and special), professional 
(law, medicine, etc.), and graduate. For the purposes of this 
report, the number of FTE students at the undergraduate and 
professional levels is defined as the nuasbe r o f credits carried 
per semester divided by 15. The nunber of FTE students at the 
graduate level is defined as the nunber of credits carried 
divided by eight, it is true that the normal load for graduate 
students is 9-12 credits for full residence. However, due to 
the Rimbers of students who have convicted their course work 
and who are registered for only two credits of research while 
working on the dissertation, the average nunber of credits is 
reduced to eight. This will very with institutions as will the 
nueber of credits used, for full-time equivalent vary, with the 
type of "turn-around” or acj^emic, calendar setty^ (semester vs. 
quarter) . 

The FTE students by course are conqauted, the FTE students 
by courses within the department are sis^ed to give the FTE 
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students hy depsTtsenti the FIS -^students by departments are 
siaooed to ^ve the FTE students for the college, ssid the FTE 
students for- ther colleges tire ^umaed to give the FTE„ students 
for the caiiptts. 

The illustration is for a course within a department in 
^ which lih « lc^er.l UL « upper level credits; P » 

pxofessid^' cre^ and G • graduate credits. Ihe formula 
th«i is : . . . 

' ' ' • j: 

LL ^ UL 4 . P 6 ^ Fra students 

Is Is IS‘^, 8 * 

Sef«rring to Table. -IV> the enrollaent class, by course, 
\vas derived. Ihe average, nuaher . of orbdits for which the course 
is offered must be^ secured. For. exampIOr Anthropology 100 
is a three credit course.^ If that course enrolls 125 freshmen, 
75 .sojdiomoreSi 50 juniors, 20 seniors, IS special students, 
and 15 graduate students, there are {125 x 5} (75 x 5} 

lower level credits, (50 x 3} ♦ (20 x 3) ♦ (15 x 3) i^er 
level credits, and (15 x 3) graduate credits, or 

(125x3)^(75x3) (50x3)»(20x3)*q5x3) (15x3) ^ FTB 

IS * 15 ‘*'8 students 



-J 5 * *^i 5 **■ “g • 40.0 + 17.0 ♦ 5.6 » 62.6 FI‘E students. 

There are 40.0 lower level, 17.0 u^er level, and 5.6 
graduate FTE students. 

Semte will contend that the formula for FTE students for 
the above purpose should reflect a variable student credit 
load because of large numbers of laboratory courses in some 
departments, or because the per semester studtmt load in one 
college to be graduated in npii^ p^gression is Mghor than 
in another college. The yixiteii feel that .this should not 
affect the fox^la. Oiffbreh^s ratdier are a function of the 
variable standards, for teadiing loads of the various depart- 
ments . the teaching lohd standard, therefore, should reflect 
the differences if differences ip standards can be proven 
to be valid. . > > 



£XHIBXT I 



ME1H0D OF PROJECnON BY CLASS, SEX, 0)U£GE 
m MABiSON CAMPUS OF tHE UNIVSESIIY OF WXSC^^IN 



Undeygyadutte Projection 

At the present tinea for the MadLson eaipus of The 
University of Wisconsin^ a sii^le long-range projection of 
undergra^te enrollments by colleges smd sdiools on the basis 
of recent changes in the proportions of the total under- 
graduates enrolled in each college or school i^ould be a 
questionable procedure due to the large proportion of students 
osiroilod in tiie College of Letters and Science {66.2% in 
fall, 1965} and the unusually large increase in the proportion 
of total undergraduates enrolled in that college over the 
past five years* The use of this method, at this time, would 
result in an tssrealistically high proportion of tfoe under- 
graduates (80*6%) expected to be enrol] ad in the College 
of Letters and Science by the fall of 1974* 

Under the assuintion that the currcmt rate of growth in' 
the proportion of the total undexgraduates emrolled in the 
College of Letters and Science will not continue, and that 
possibly a reduction in the proportion of total taidei^aduate 
enrollment in the College of Letters and Science m$y occur 
at SOM time during the next nine years, an alternate method 
of long-range projection of college and school enrollment by 
class and sex gives results that se<m more reaionakle. The 
alternate method uses the most recent proportions of total 
undergraduates by class and sex enrolled in tho^ College of 
Letter and Science and ^plies those proportions to t>ie 
institution's expected total enrollMnt by claims md sex 
for the projection semester (Iiexe fall, 1974) to arrive at 
the eiqpected enrollment by class smd sex for the College of 
Lette;}^ and Science c The other colleges and schools 
allotted the remaining projected students by class and sex 
accor^s^g to their recent pattern of growth* 

\ 

The general procedure for the other colleges and schools, 
as outlined below, !@as to record the five wmt recent fall 
stMtstoT enrollments for ^ach college cir school for the lo%?#r 
division (fr^hmen and sophomores) and the division 
(juniors, seniors, and specials) without any sex distinction. 
The avera^ year-t©-year rate of increase (or decrease) was 
calculated (ilong with the average enrollm^t for the five 
years for the lower and vgipot divisions, respectively, for eadf. 
college or school* The average rate of increase was projected 
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to. the projection s^saoster and then it was, applied to the 
X6C6|i^ fiv©*yMJT average earbllBient in each division in each 
coiiege or s^opl. If a division within a college or s<*ool 
had espe.ti^ced. a stea^r ,uai£oi^ groj^^ in enrollisont, without 
any decrcias^^ ^d ho restrictions oh enroilB^^t could he 
anti^pat;ed for that college or school* the five-year average 
enrollment; could he es^ected to be in the middle of the 
projection histosy period, so the average enrollment had 
to bs projected an ad<Utional two years. Thus, "two** was 
added to the nii^er of years involved in the projection 
before multiplying by the average rate of increase, to account 
for the recent gre^^^ from the average enrollment* In the 
case here, the projection is for nine years, so the average 
increase was multiplied by 11 for those divisions that 
have e:iqp^erienced a steaebr isiiforai increase in enrollment over 
the previous five years. For the divisioxis that had experienced 
increases and decreases in enrollment, the average five-year 
enrollment is the best base estimate, and the projection was 
only for nine years in advance; the average rates of increase 
(or decrease) for these divisions were multiplied by nine. 






The lower and i^per division projected totals for each 
college or sdiool were broken down into class and sex according 
to the class -sex proportions for the recent five years. 

Each class and sex gro^ was summed over the colleges and 
schools to arrive at tentative totals. Such totals might 
not agree with the institution *s expected totals (with the 
projected Letters and Science students subtracted), and in 
fact dad not. Thus each tentative college or school projection 
was increased or decreased by a constant proportion within 
each class -sex division to arrive at the expected class- 
sex totals for the projection s^ester. 



The sexes were combined for the basic projection because 
of the erratic enrollment patterns for women in some colleges 
or schools {such as Engineering) and for men in others ^.such 
as Nursing) .* Lower and iipper divisions were used instead of 
strai-ght class divisions for two reasosis. First, undergraduate 
majoi^ generally are not deteriained until the junior year at 
The University of i^isconsin, and second, erratic fluctuation 
in enrolments in some colleges and schools are smoothed out 
by combining the. two classes. 

‘Ibis general procedure was slightly deviated from for 
the College of Engineering and the Sdiool of Nursing. The 
average enrollment increases and the average enrollments were 
based on the most recent four years, rather then the most 
recent five years. The School of Nursing had experienced a 
recent rapid incresse in enrollment which is not expected to 






continusp while the College of Engineering hsd experienced a de- 
crease in enxollaent whidi at the present time appears to be re- 
versing. Xn addition^ the average growth rtite of enrolloent in 
the School of Kisrsing was cut in half because of the anticipated 
restriction of tsnrollaient in the School of Nursing. 

Ihis s^5t<® gives conseivative growth (or decrease) estiat- 
ates in that the average increasve rates are not applied to suc- 
cessive yearly expected enrollaents» but are nultiplied by the 
nud>er of projection years and applied to the average base-period 
enrollaent. the result is that sizable recent ^.rol latent Ganges 
that are not likely to continue have less influence than if sues 
cessive yearly espected anrolloents were used with the increase 
rates. 



General Procedure 



1. letters and Science 

a. Calculate the most recent proportion of total fall under- 
graduates enrolled in the College of Letters and Science 
for each class-sex division. 

b. Apply these proportions to the arespective class-sex divi- 
sions of the caapus projection for the projection seses- 
ter. (this gives the expected Letters and Science en- 
rollaaents for each class-sex division.) 

c. Subtract the expect^ Letters and Science enrollments 
from the cai^nis ptojected enrollments for each class -s@x 
divisi(m. (this gives the remaining projected students 
to be allotted to the other colleges and schools.) 

2. Other Colleges and Sdiools 

a. Record the fall undergraduate enrollments for th@ most 
recent five years for each college or school according 
to lower diidsion and upper division (i.e., total fresh- 

arid soj^omores— and wpnen-^^in Agriculture; 
total juniors^ seniors* and specials— men and women— in 
Agriculture; total freshmen and^ so^<H&ores— men and wo- 
iun— in Home Economics* etc.). 

b. Starting with the second recorded year* divide each 
year's enrollment by the previous year's enrollment for 
each idivibion* within bad) college or school . (this gives 
four yearly rates of increase [or decrease] for each 
group.) 






c. Average thest:; four yearly increases in proportion for 

each group and multiply these averages by the nunber of 
years to be projected* Add one to each projected to- 
crease rate to obtain the projection factors* (this 
serely causes the average enrollnent to be included when 
these projected increase rates are iq^lied to the aver- 
age enrollnentS.) ^ . v 

d. Average the five-year enrollments for each division with- 
in each college or school and s^ply the respective pro- 
jection factors (from 2c) to these averages. This gives 
the tentative projections for divisions within colleges 
and schools. 

e. Calculate the five-year average elass-sex proportions for 
the two divisions within each college or school for the 
five-year period. (In the lower division of Agriculture, 
for exas^le, divide each of the total nale freshnen, the 
total feaale freshaen, the total sale sophomores, and the 
total female sophomores for the five years* by the total 
freshmen and sophomores enrolled in Agriculture for the 
five-year period.) 

f . Apply the proportions arrived at in (2e) to the tentative 
projection for the respective divisions within colleges 
and schools (step 2d) . This gives the tentative class- 
sex projections for each college or school* (These are 
tentative since they have to bo weighted oa the basis of 
the class-sex pool anticipated for the esaapus for the 
projection semester.) 

g. Sun each tentative class -sex projection (step 2f) throu^ 
the colleges and schools to arrive at the tentative 
class -sex totals. 

h. Divide eadi class-sex remainder (st^ Ic) by the respec- 
tive tentative class -sex totals (step 2g) to arrive at 
the scaling factor for each class -sex division. 

i. Apply the appropriate scaling factor (step 2h) to each 
tentative college or sdtiool projection (step 2f) within 
each class-sex division. These then give the class -sex 
projections for the non-Letters and Science colleges and 
schools and when added to the Letters and Science projec- 
tions should agree with the campus undergraduate class- 
sex projection for the projection semester. 

Graduate Projection 

The projection of the fall 1974 graduate enrollment by sex 
and college for the Madison campus of The University of Wisconsin 
was done by a method similar to that used for the undergraduate 






projections for that period. Graduate student enrollment in all 
colle£;es and schools had, in general, increased during the five- 
year projection base period (196.1-1965) . Consequraitly, for each 
college or school » the average rate of increase in enrollsient 
dulling the five-year period i^as calculated along with the average 
enrollment for the five years. To project the enrollment by col- 
lege or school at the end of the nine-year period (fall 1974) , 
the average rate of increase over the five-year period was milti- 
plied by 11 and -then applied to the five-year average ©s-rolloent 
to arrive at the tentative college or school projected enrollment, 
the projection factor of 11 was used instead of nine to account 
for the recent (two year) growth in enrollment from the five-year 
average enrollment figure. 

the tentative projected enrollments for each college or 
school were summed to arrive at a tentative total. Each college 
or school tentative projected enrollment was increased by a con- 
stant proportion to make the total enrollment agree with the cam- 
pus projected total graduate enrollment. 

The sex division within each college or school projection, 
with the exceptions of the College of Letters and Science and the 
School of Pharmacy, was arrived at by using the average sex pro- 
portions during the five-year projection bas^- period. The sex 
division within the College ©f Letters and Science was arrived 
at by a different process because of the steady and fairly siza- 
ble growth in the proportion of females enrolled during the 
five-year period. For this college, the average increase in 
the proportion of females for the five-year period was cal- 
culated. Due to the likeliness that tiie growth in the pro- 
portion of females will not continue indefinitely, the average 
increase in the proportion of females was divided by two and then 
multiplied by 11 to arrive at a projected increase in the propor- 
tion of females enrolled in the College of Letters and Science. 
This projected increase was added to the five-year average pro- 
portion of females and this factor was applied to tne projected 
Letters and Science enrollment to arrive at the projected number 
of females enrolled in the College of Letters and Science in the 
fan of 1974. 

The sex division for the School of Pharmacy enrollment pro- 
jection was also treated in a different manner than for the other 
colleges and schools. There was a small but steady increase in 
the proportion of females in that school during the five-year 
b^se period, so the latest, proportion of females (fall 1965) was 
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xised to establish the sex division rather than trying to project 
an increase in the proportion of females. 
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Ihe method of calculating the most recent (rail 1965) sex- 
degree level-^jor to total graduate enrollment ratio was not 
used in projecting the fall 1974 graduate majors by sex and de- 
gree level for the Madison caa^us of The IMversity of Wisconsin, 
since there ace a large nu^er of majors and since for some ma- 
jors the number of gradtiate students viithin a sex-degree level 
division is eictreaely small. An alternate method was used whi^ 
allotted the projected college or school enrollment on the basis 
of the most recent (fall 1965} degree level-major history with- 
in the college or school. 



The first step in the alternate method was to record the 
most recent history of majors according to level of degree for 
each college or school. Next, for each college or school, the 
ratio of total graduates with a given major to the respective^ 
total college c? sdiool enrollment was calculated. These ratios 
were used to allot the projected total graduate enrollment within 
the college or school to the projected graduate majors. Degree 
level was then determined by the proportion of masters and doc- 
toral candidates in the most recent history previously recorded, 
in eadh college major. 
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. APPENDIX D 
Space Module Studi.es 

The fcJlowing charts r^resent initial analyses of various 
equipneht arrajigs®ents .and toob sizes for several Rqpm Types* 
Ths^. ind^pate tihe ecjuipBent and nunber of sta^on limitations 
imiosed by diffwent space e^igurations* E<piipffieat Tequire- 
!oenta.for various Room Types were laade following Purdue Univer- 
sity’s inventory recoBBent^tions* 

Analyses such as these are useful guides for deternaning 
space factors and getting them accepted* They also are useful 
validations of the space factors t^s evolved* 
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APPENDIX B 



TKE Ca^PUTEMZED SPACE PROJECTION SYSTEM 



FLOW CHART REPRESENTATI(»I OF 
COMPUTERIZED SPACE PROJECTION SYSTEM 
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STAFF AND STUDENT PROJECTIONS 
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VERBAL DESCRIPTION OF COMPUTERIZED SPACE PROJECTION SYSTEM 






INVENTORY 



UTILIZATION 



Ia« Coi^utar run— required to place the ini« 
tial room inventor}' cards as as 
pffedetersined stq>ple»entaX E2achine gen* 
erated inforsation on a aagnetic tape 
filCe As a by-product of this output 
a diagnostic listing of probable errors 
is created* The overall job was sub- 
divided into 3 phases so that overlapped 
scheduling of reaaining tasks could be 
eaq^edited* 

lb* Cosputer run— required to generate a 

st^leaental update file and accoc^anying 
error diagnostics* 

2* CoBputer run— required to update the 
existing rooo inventory file with the 
supplenental update file* 

3* Computer run— after proper sequencing of 
the inventory file^ a »»space inventory 
by building” report is generated* 

4* Manual task— required to reconcile the 
error diagnostic list^gs with the build- 
ing report so as to generate the neces- 
sary deletions p changes p and additions 
to the inventory file in the form of 
punched cards* 

5* Coo^uter run— required to iq>d>a.te the in- 
ventory file with the change cards* 

6* Computer run— with proper inter-job se» 
quencingp thi>s run generates an updated 
"space inventory by department” report p 
and the diagrammatic needs re^port« 



10* Con^uter run— required to place instruc- 
tionaJ> data on a magnetic tape file* 

11* Computer run— required to generate the 
"departmental instructional” report for 
submission to individual departments* 

12* Manual task— required to is^lement the 

departmental instructional updating by ' 

generating the necessary change cards* 

13* CoEiputer run— required to update the de^ 
parts^ntal instructional file with change 
cards* 

14* Confute? run— required to generate the 

final "departmental instructional” report:* 

15* Coiiputer run— required to reconcile in- 
structional file with inventory file ai^d 
generate a pre-utilization analysis 
report* 

16* Manual task— required to generate the 
change cards necessary to reconcile the 
instructional file with the inventory 
file* 

17* Cosputer run— after proper sequencing of 
both the inventory and instructional 
files p this run generates the "utiliza- 
tion” report* 






7* Manual task— required to reconcile the 
building report with the audited depart- 
mental report p thereby generating the 
necessary change cards* 

8« Computer run— required to update the 
inventory file with the change cards* 




Coi^/uter run— with proper inter- job se- 
quencingp this run generates the final 
^^J^fc^ac© reports ie*p space inventoiy by 






,w*dingp departments category^ category 
buildingp and category within 
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STAFF AND STUbcNT PKOJSCTICaJS 

18e Coii^ter run— required to generate a 
student course file reflective of cur- 
rent enrollaent data necessary for 
**course enrollment and space" projections* 

19« Computer run— required to generate the 
college enrollment projection report and 
magnetic tape file* 

20« Counter run— required to project course 
enrollments by department* Supplemental 
output consists of "course enrollment 
projection" report and magnetic tape 
Hie inclusive of full time equivalent 
under-graduates and graduates by college^ 

21* Computer run— required for translation 
of academic departments to their budget- 
ary coTOlements for inventory coa^atibility* 

22* Cooputer run— retired to project vdepart- 
mental staff and generate a "staff pro- 
jection" report and punched card file* 

23* CoBfniter run— required to generate the 
"projected space needs" report, including 
classroom, instructional laboratory, ad- 
ministrative office, academic office, and 
their respective services* 
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